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Soil  Boring  Logs,  Monitoring  Well/Piezometer  Logs,  and  Monitoring  Well/  Piezometer 

As-Built  Diagrams 


Cover  S  Locking  Cap 


S^sfcs  Af^>fc3ihns 

SOIL  BORING/WELL  LOG 


OHIO  AIR  NA  nONAL  GUARD  IRP  SITE  INVESJIGA  TION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  Nn.;  MWBGI-I _ 

Rcninqitf  Paul  Parrish _ 

□rilling  Pn-  Environmental  Exploration  Inc. 

nriiipr  JeHery  Childs _ 

Drilling  Mpth-  Hollow  Stem  Auger _ 

Start/FInIsh  Date:  08-12-92/08-13-82 


/x/x 

''x/x 

/x/x 

/x/x 

/x/x 

"x/x 

Vx 


site  I  nnaUnn  Springfield  ANGB _ 

County  _£!2l!5 - 

Total  Depth  (1eet)_20 _ 

Elev  (It  MSL)J2§L§ _ 

Coordinates  (N.E)  8896.5, 13683.9 _ 

SAIC  Pro)  Mn  01-0827-03-0200-002 


2  ^<3  1^ 
E  II  Q- 

I 


ML-SILT;  75YR  4/4  brown;  loose;  dry. 
Screenbg  Results  (h3  BLS);  TCA^NO, 
Ca4=ND,  rCE^NO,  PCE^ND,  BEHIND,  TOL^ND, 
ETBZ^ND,  XYL^ND,  TVO-^ND. 


NL-SANDY  SILT,  coarse  sand,  trace  pebbles; 
10YR  4/4  dark  yellowish  brown;  lirni; 
consistant;  moist. 


ML-SANDY  SILT,  coarse  sand;  lOYR  4/8  dark 
yellowish  brown;  loose;  mo\stScreenlng  Results 
(8-10  BLS);  rCA=Na  CCI4^ND.  rcE=Na 
PCE=ND,  BEN=-ND,  TOL^ND,  ETBZ^ND, 

XYL=Na  TV0=ND, _ 

SANDY  SILT,  trace  coarse  sand;  10YR  3/8 
dark  yellowish  brown;  loose;  moist. 


0  MWBS1-2*  g]  0.7 


Sample 

not  555  0 

taken 


Boring  caved  in  Irom  20  to  15  leet  while 
waiting  to  determine  11  water  would  enter  the 
borehole.  Redrilted  and  attempted  3  times  to 
collect  sample.  Unable  to  collect 
representative  sample  1rom  soil/water 
Interlace.  Collected  borehole  water  lor  onsite 
screening.  Water  screenlf>g  results:  TCA=NO, 
Ca4-^ND,  TCE-^ND,  PCE-^Na  BEN^ND,  Ta^ND, 
ETBZ=^ND,  XYL=ND,  TVO^ND. 


Bottom  of  Boring  at  20  feet 


C  Rise 


Science  Afipkathm 
IntefraHotfal  Cofpordihn 
^  An  Btphyee-Omied  Coapdoy 


SOIL  BORIN6/WELL  LOG 


OHIO  AIR  NA  TIONAL  GUARD  IRP  SITE  INVESTIGA  TION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  iMa:  NWBG2-1 _ 

Rpninqitir-  «lohn  Pendleton _ 

Drlllng  rn-  Envlroninental  Exploration  Inc. 

nriiipr-  Jettery  Childs _ _ 

Drilling  Mpth-  Hollow  Stew  Auger _ 

Start/FInIsh  natp;  08-19-82/08-19-82 


Site  I  nratinn  Springlleld  ANGB 

County  _ 

Total  Depth  (ieetjJM _ 

Elev  (It  MSL)J9d5:d _ 

Coordinates  8450.0.12515.2 _ 

SAIC  Pro)  Kin  01-0827-03-0200-002 


Material  Description 


CL-SILTY  aAY,  large  %  organic  matter;  lOYR 
2/5  grayish  brown;  moderately  stiff;  low 
plasticity;  very  dry.  (Probably  fill  material) 
Screenhg  Results  (0.5-2  BLS);  TCA=ND, 
Ca4=ND.  TCE^-ND,  PCE=ND,  BEN=ND,  Ta=ND, 
\ETBZ=ND,XYL’=ND,  TVO^ND. 


CL-SILTY  CLAY;  lOYR  4/4  brown;  consistant; 
stiff;  moderate  plasticity;  moist. 


MWB62-lil!  ^  0.9 


CL-SILTY  CLAY;  fOYR  5/1  gray  very  firm; 
dense;  moist.  Screening  Results  (13-15 BLS); 
TCA=ND,  CCI4=ND.  TCE=ND,  PCE=ND, 
BEN=ND.  TOL=Na,  ETBZ=ND.  XYL=NO. 
TV0=ND. 


SM-SILTY  SAND,  fine;  lOYR  5/1,  well  sorted; 
subangular;  saturated.  Screening  Results 
(17.5-10.5 BLS);  TCA==ND,  Ca4=ND,  TCE=ND, 
PCE=NO,  BEN=ND,  TOL=ND,  ETBZ=ND, 
\XYL=RD,  TV0=ND. 


Bottom  of  Boring  at  105  feet 


MWBBS-Z  S 


MWBe2-3» 


Cover  S  Locking  Cap 


Sdcficff  AfVffcstions 

JSKSSl*y  SOIL  B0RIN6/WELL  LOG 


OHIO  AIR  NA  JIONAL  GUARD  IRP  SITE  INVESTIGA  TION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  Nn.!  MWHl _ 

Rpnintftif-  John  Pendleton _ 

Drilling  rn-  Environmental  Exploration  Inc. 

Hriiipr  JBltery  Childs _ 

Drilling  Mfilh!_HoljQw  Stem  Auger _ ^ 

Start/Rnish  Datp;  08~l4-82/08~tA~92 


Site  I  nrafinn  Springlleld  ANGB 

County-£!5l!S _ 

Total  Depth  (1eel)_?§ _ 

Elev  (It  MSI  1  _1048 J  TOG _ 

Coordinates  (m  fi  9828.7, 14181.0 
SAIC  Pro]  Mn  01-0827-03-0200-002 


Well  Const.  As -Built 


o  ^ 
xC  »  o 
-2-9 

o  w  x: 


Material  Description 


CL-SILTY  CLAY,  small  percent  organics;  lOYR 
4/4  brown;  low  plasticity;  moderately  stilt; 
good  consistency;  very  dry  to  slightly  moist. 


xw  CL) 

X  g-  II  ^  CL 

•2  ro  5  c  E 

m  s  (S 


2  8.0 

CD 


CL -SILTY  CLAY,  small  percent  line  sand, 
trace  pebbles;  tOYR  4/3  brown;  very  llrm; 
moist. 


CL -SANDY  CLAY,  10%  sand  and  pebbles;  lOYR 
4/2  brownish  gray;  very  tirm;  moderately 
plastic;  hard;  slightly  moist. 


ML-SANDY  SILT.  30-40%  tine  sand  intermixed 
with  small  pebbles,  some  organics  (burnt 
wood);  lOYR  4/4  yellowish  brown;  very  tirm; 
plastic;  moist. 


CL-CLAY.  some  small  pebbles,  very  line;  10YR 
5/2  grayish  brown;  very  firm;  slightly  moist. 


SP-SAND.  coarse;  lOYR  6/2  grayish  brown; 
poorly  sorted;  slightly  moist 


6P-SAN0Y  GRAVEL,  very  coarse,  large  % 
dolomitic  gravel;  poorly  sorted. 


SW-SAND,  very  line;  lOYR  4/1  gray;  well 
sorted;  saturated. 


Bottom  of  Boring  Qt  24  feet;  Boring  stayed 
open  to  23  feet 


Sderce  Jippkathns 
Merf)d^nafCotpor9liof\ 

®  AfiBiptoyee-Ome^Cmpany 


SOIL  BORING/WELL  LOG 


OHIO  AIR  NA  TIONAL  WARD  JRP  SITE  INVESTI6A  TION 
SPRINGFIELD  AIR  NAHONAL  GUARD  BASE 


Borehole  Mn  •  MW2-1 _ 

Keninqii^ir  Paul  Parrish _ 

Drilllna  Pn-  Environniental  Exploration  Inc. 

tifiiipr  Jetlery  Childs _ 

Drilling  Meth:  Hollow  Stem  Auger _ 

Starl/FInIsh  Hate-  08-I5-92/08-IS-92 


Site  I  nratinn  Springlield  ANGB _ 

nnnnty  Clark _ 

Total  Depth  (1eet)_22 _ 

Elev  (itMsn  1045.0  TOC _ 

Coordinates  (N,F1  I0408.S.  14575.5 
SAIC  Proj  Kin  0I~0827— 03~0200— 002 


Well  Const.  A$-6ullt 


o 

■S  ®  Si  ^ 

S  “  O  E 

O'-  £« 


Material  Description 


.2  S  So 
Q.  ra  S  “ 


E  JL 


«  c  Eg 

«  ffi  5  « 


P  a:  rz: 
fl> 

Q)  Q> 

t  i- 
i  <° 


V/ 

v< 

//// 

V// 


V-: 

.Vx 

fy/y. 

fy/y 

y  j 

'^y/y 

^y/y 


6P-GRAVEL. 


NL-SANDY  SILT,  very  coarse  sand,  trace 
medium  pebbles;  lOYR  4/8  dark  yellowish 
brown;  loose;  moist. 


NL-SILT,  small  percent  coarse  sand  and 
Qravel,  trace  clay;  2.5YR  4/4  olive  brown; 
moist.  Screening  Resuiis  BLS);  TCA-ND, 
COA-^ND,  TCE=ND,  PCE^ND.  BEN^ND,  TOL^ND, 
\ETB2=ND,  XYL=ND,  TV0=ND. _ T 

NL-SILT,  line  to  very  coarse  gravel,  small 
percent  clay  and  line  sand;  iOYR  4/2  dark 
grayish  brown;  moist. 


^74"  MW2-1-2  S 


ML-SILT,  small  percent  line  sand;  IOYR  4/8 
dark  yellowish  brown  grading  to  SILT,  higher 

A  percent  very  coarse  sand  and  pieces  o1 
chert;  10YR5/4  yellowish  brown;  moist. 


ML-SILT,  coarse  sand,  trace  small  pebbles; 
IOYR  4/8  dark  yellowish  brown;  wet. 


SP-SAND,  very  coarse;  SYR  3/1  very  dark 
gray;  poorly  sorted;  saturated. 


Bottom  of  Boring  et  3A  feet,  stayed  open  to 
30  feet 


A-4 


Si^exB  /ippfcdthK 

®  SOIL  B0RIN6/WELL  LOG 
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Well  Const.  As-Built 


Borehole  NQ.!L__NWg-2 _ 

Rp/itnqkf>  Tom  Weatherly _ 

Drilling  Pn-  Environmental  Exploration  Inc. 

nriiipr  Wolfes _ 

Drilling  Meth!  ,  Hollow  Stem  Auger _ 

Start/Flnlsh  natP!  OS-tS-ag/OS-iS-Qa _ 


.c  0^0 
■ft  5 

S  w  o  E 

Q  sz 


Site  I  nrafinn  Sprlnglleld  ANGB _ 

County,  _ : _ 

Total  Depth  (l6et)_12 _ 

Elev  (ft  )  1Q45-Q _ 

Coordinates  (N,E)...QQ.Q:,?9£>.  j£P.§.-.§QZ- 
SAIC  Proj  Mn  01-0827-03-0200-003 


—  2  Cl  ® 

CD  E 

Q>  (D  c? 

£  O.  CO 

S  E  H  — 

5  (0  C 

CD  CO  0) 


ML-SILT,  some  clay,  some  sand;  iOYR  5/4 
yellowish  brown. 


NL-SILT,  some  clay  with  trace  sand;  IOYR  4/2 
dark  greyish  brown. 


NR  NR  Samples 
Taken 


GP-GRAVEL,  cobbles  according  to  driller. 

ML-SILT,  some  clay,  some  very  coarse  sand 
with  trace  pebbles;  IOYR  4/3  brown. 


GP-GRAVEL  according  to  driller. 

ML-SILT,  some  clay,  some  very  coarse  sand 
with  trace  pebbles;  IOYR  4/3  brown. 


Bottom  of  Bor/ng  at  30  feet 


.-5 


S^sfcc 

Jisnssu,  SOIL  BORING/WELL  LOG 


OHIO  AIR  NA  nONAL  6UARD IRP  SITE  INVESTI6A  TION 
SPRIN6FIEL0  AIR  NATIONAL  GUARD  BASE 


Borehole  Nn.!_KW3~! _ 

Rpninqkf-  Paul  Parrlsh  _ 

Drilling  Pn«  Environmental  Exploration  Inc. 

Hriiipr  Jettery  ChBds _ _ 

Drilling  Mp^h■  Hollow  Stem  Auger _ 

Start/FInlsh  n^fp-  08-21-92/08-25-82 


Material  Description 


Site  i  nnpfinn  Springfield  ANGB 

Pniinty  Clark _ 

Total  Depth  (1eet)J§ _ 

Elev  (It  MSL)J21L? _ 

Coordinates  13347.2 - 

SAIC  Proj  Mn  01-0827-03-0200-002 


^  o 

c3  5?  -S  CL 

^  Q,  CO  ^ 

^  ”  O  Q> 

CL 

E  II  --  g- 

5*1  I 


ML-SILT,  trace  medium  pebbles;  lOYR  3/4 
dark  yellowish  brown;  loose;  dry.Screer?^^ 
Resufts  {0.5-LSBLS}:  TCA-^ND,  CCM=-ND, 
TCE-^Na  PCE^ND,  BEN-^ND,  Ta-^ND, 
ETBZ^ND,  XYL^ND,  TVO^ND.  Screening 
Resufts  (2-4  BLS);  TCA-^ND,  Ca4==ND. 
TCE^Na  PCE-^ND,  BEN=ND,  TOL-^ND, 
ETBZ-^ND,  XYL^ND,  TV0=ND, 


ML-SANDY  SILT,  very  coarse  sand,  trace 
medium  pebbles;  5Y  3/2  dark  olive  gray;  loose; 
^xy,Screenk)Q  Resuits  (4-6  BLS);  TCA-ND, 
Ca4^N0,  rCE-^ND,  PCE=NO,  BEN^ND.  ra=NO. 
^  ETBZ=ND,  XYL=ND,  TVO^ND, 


ML-CLAYEY  SILT,  trace  very  coarse  sand;  5Y 
4/4  olive;  loose;  dry.  Screening  Results  (6-8 
BLS):  TCA-^ND,  Ca4^ND,  TCE=ND,  PCE^ND, 
BEHIND,  TOL-^ND,  ETBZ^NO,  XYL=ND, 

\  TVO^ND, 


ML-CLAYEY  SILT,  trace  very  coarse  sand; 
lOYR  4/8  dark  yellowish  brown;  dense;  dry. 


ML-SANDY  SILT,  very  coarse  sand;  10YR  4/8 
dark  yellowish  brown;  wet.  Screening  Results 
(10-12  BLS):  rCA-M},  CCM^Na  TCE^-ND, 
PCE^a  BEN-^Na  TOL=NO,  ETBZ^ND, 
XYL^Na  rvo^ND. 


ML-CLAYEY  SILT;  iOYR  4/8  dark  yellowish 
brown;  wet. 


ML-SANDY  SILT,  trace  medium  to  large 
pebbles;  IOYR  4/8  dark  yellowish  brown;  loose; 
saturated.  Screening  Results  (14-16  BLS): 

TCA^Na  ccM^Na  rcE=Na  pcE=Na 

^  BEHIND,  TOL^D,  ETBZ^NO,  XYL^ND,  ^ 

\  TVO^ND, _ _ / 

Geotechnical  sample  18  to  18  1t. 


Bottom  of  Boring  at  18  feet:  Boring  stayed 
open  to  16  feet 


MW3-I-4  SS 


MW3-1-6  SS  0.8 


MW3-1-7  SS  2.0 


NR  MW3H-8lt  SS 


Soils  ST  0.7 


InternathndlCofritifdtion 
©  i/)  Bipfoyee-Omeii  Catpany 


SOIL  BORING/WELL  LOG 


OHIO  Am  NA  TIONAL  6UAR0 IRP  SITE  INVESTI6A  TZON 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  Nn,!  MW4H _ 

Rpninqkf*  John  Pendleton _ _ 

Drilling  Pn-  Environmental  Exploration  Inc. 

nriiipr  Jellery  Childs _ 

Drilling  MpIh-  Hollow  Stem  Auger _ 

Start/FInlsh  Datp; 


Site  1  ncatinn  Sprlnglleld  AN6B 

County  _ 

Total  Depth  (1eetl_  ^^-5  _ 

Elev  (ft  MSL) J212iZ _ 

Coordinates  (N.Fl  8848.7, 12363.8 


Material  Description 


CL-SILTY  CLAY;  10YR  5/4  brown;  firm;  dry 
with  some  CLAY;  tOYR4/l  gray  mottling;  dense; 
high  plasticity.  Screening  Resufts  (0.5-2 
BLS):  TCA^ND,  Ca4=ND,  TCE^ND,  PCE^ND, 
BEHIND,  TOL^ND,  ETBZ=ND,  XYL^ND, 
rvo^400. 
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CL-SILTY  CLAY;  lOYR  5/4  light  brown;  firm; 
low  consistancy;  moderate  plasticity;  very 
dry.  Screentg  Resufts  (2.5-4  BL  Si  TCA^ND, 
Ca4=-ND,  rCE==ND,  PCE=ND,  &EN=^13  ug/kg, 
rOi=^ND,  ETBZ^ND,  XYL^ND,  rV0^2700. 

CL-SILTY  CLAY;  lOYR  4/4  brown;  firm; 
conslstant;  high  plasticity;  slightly  moist. 

Screen^g  Resufts  (4.5-6  BLS):  TCA^^ND, 

Ca4^ND,  rCE^ATZ?,  PCE^Na  BEHIND,  TOL^ND, 
ETBZ=ND.  XYL^ND,  TVO==UOO.  F 

CL-SILTY  CLAY;  10YR  4/3  brown;  firm; 
conslstant;  high  plasticity;  slightly  moist. 

Screening  Results  (6-7.5 BLS);  TCA=ND, 

Ca4^ND,  rCE^Na  PCE^ND.  BEN^dZ  ug/kg, 
TOL‘=ND,  ETBZ^Nq  XYL^ND,  rV0=3300.  f 

CL-SILTY  CLAY,  large  percent  gravel;  lOYR 
4/3  brown;  firm;  conslstant;  high  plasticity; 
wet.  Screening  Results  (8-Q.5 BLS);  TCA-HQ, 
Ca4=ND,  TCE^I57  ug/kg  PCE^ND,  BEN^IO 
^  ug/kg,  rOL=Na  ETBZ=m  XYL=m  r 

\  rV0^6400.  _ ^ _ j 

CH-CLAY,  trace  pebbles;  10YR  3/3  dark 
brown;  very  firm;  very  conslstant;  high 
plasticity;  saturated.  Screenhg  Results 
(10-12 BLS):  TCA^ND,  CCM^ND,  rCE=193 
"A  ug/kg  PCE^ND,  BEHIND,  TOL^W,  ETBZ^ND,  f 

\XYL^ND,  TYO-^25,000.  / 


CL-CLAY,  large  percent  gravel  and  pebbles; 
lOYR  4/3  dark  brown;  dense;  saturated.  At 
12.5*  grades  Into  SILTY  CLAY,  very  tine;  10YR 
4/1  gray;  very  firm;  high  plasticity;  saturated. 
Screening  Results  (12-14  BLSi  rCA=ND, 

\  Ca4^ND.  TCE-^5  ug/kg  PCE^ND,  BEN^^ND,  f 
\  TOL^ND,  ETBZ^ND,  XYL=ND,  TV0=2500. 


Bottom  of  Boring  st  14.5  feet 


NR  MW4H-5X  SS  1.2 


MW4-H6  SS  0.4 


Sample  Type 

Sample  Rec 
(feet) 


S^SfCC  AppicdHcf& 

®  SOIL  BORING/WELL  LOG 


OHIO  Am  NA  TIONAL  6UARD IRP  SITE  JNVESTI6A  TION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  Nn  ?  _ 

ripninqkf-  Paut  ParrIsh _ 

Drilling  Pn-  Environmental  Exploration  Inc. 

nriitpr  David  Walters _ 

Drilling  Neth!_Hgllgw_Stem  Auger _ ; 

Start/FInIsh  Date!_PS’’p2~92/05-02~92 


Site  I  nnafinn  SpringHeld  ANGB _ 

County  _ 

Total  Depth  (1eet)_?§ _ 

Elev  mMSL)J2dM _ 

Coordinates  (N,F]  8204.5, 12492.0 _ 

SAIC  Proj  Mn  01-0827-03-0200-002 


Well  Const.  As-Built 


o  _ 
-C  2?  CP  o 

S’  £  O  e 

O'”  25  JC  >' 

cn 


Material  Description 


FILL:  ML-SILT.  7.5YR4/8  brown. 


ML-SILT,  some  coarse  sand,  iOYR0/2  light 
brownish  gray,  moist,  dense;  some  med 
pebbles 


ML-SILT,  some  v.  coarse  sand,  some  med 
pebbles  I0YR5/8  yellowish  brown,  moist, 
dense; 


ML-SILT,  some  sand,  some  pebbles,  iOYR5/4 
yellowish  brown,  moist,  loose. 


A  ML-SILT  and  sand,  dense,  saturated. 


Saturated  GP-6RAVEL,  some  sand,  loose. 


SP-SAND,  line  to  v.  coarse,  loose,  some  med 
pebbles,  moderately  sorted,  saturated. 


Augered  to  30  feet  torehofe  remained  open 
to  26.2  feet  ¥fhen  aug^s  were  removed 
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ML-SILT,  some  med  to  Ig  pebbles,  some  v. 
coarse  sand,  poorly  sorted.  5YR3/I  v.  dark 
gray. 


SP-SAND,  line  to  v.  coarse,  wet.  loose,  some 
silt,  7.5YR4/4  brown  to  dk  brown. 


SP-SAND,  I0YR4/2  dk.  grayish  brown. 


ML-SILT,  some  line  sand,  dense,  some  med 
pebbles,  5YR4/i  dk.  gray. 


Cover  Q  Lacking  Cap 
PVC  Riser - 


Sconce  4/v^icdtfoiis 

®  SOIL  BORING/WELL  LOG 


OHIO  AIR  NA  JIONAL  GUARD  IRP  SITE  INVESTI6A  JION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  No.:_£l? _ 

RoninQkf-  Paul  ParrIsh  _ 

Drilling  Pn-  Environmental  Exploration  Inc. 

nriiior  David  Walters _ 

Drilling  Mpth-  Hollow  Stem  Auger _ 

Start/Rnlsh  oale:  0^“30"82/04- 30-82 


Site  I  nnaHnn  Springlleld  ANGB 

County  _£!2!i _ 

Total  Depth  (feet)_!§ _ 

Elev  {It  MSL)J2§]:2 _ 

Coordinates  (n,F1  8591.5, 13055.1 
SAIC  Pro)  Mn  01-0827-03-0200-002 


Wei!  Ccx)st.  As'-Built 


jC  S  CP  o 

ft.  w  J2  -o 
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Material  Description 


FILL;  ML-SILT,  brownish  yellow  IOYR5/e. 


ML-SILT,  brownish  yellow  iOYR6/0,  some  sub 
angular  line  pebbles;  reed  dense,  moist 


GW-'GRAVEL,  small  pebbles,  dense,  moist. 


SW-SAND.  medium,  well-sorted,  wet. 


GW-GRAVEL,  line  sub  angular  pebbles,  dense, 
moist. 


ML-SILT,  V.  dk  grayish  brown  2.5Y3/2, 
saturated,  loose. 


ML-SILT,  V.  dk  grayish  brown  2.5Y3/2,  some 
v.line  sand,  dense,  wet. 


GW-SILTY  GRAVEL,  pebbles,  line  to  v.  line 
slit,  some  V.  tine  sand,  dense. 


Science  Appfc^hns 
InterFidUcnsf  Corporation 
©  An  BvHoyee^wne^  Conpdny 


SOIL  BORING/WELL  LOG 


OHIO  Am  NA  TIONAL  GUARD  IRP  SITE  INVESJJGA  TION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  Nq.;_  P~3 _ 

RpnintftLf-  Paul  Parrish _ 

Drilling  rn-  Environmental  Exploration  Inc. 

nriHpr  David  Walters _ 

Drilling  MPth-  Hollow  Stem  Auger _ ■ 

Slart/Finish  nateiQ5-04-92/05-04-92 


Material  Description 


Site  I  nrafinn  Sprmglieid  ANGB _ 

County  Clark _ 

Total  Depth  (leet)^Z _ 

Elev  (It  MSLl_jp48.0 _ 

Coordinates  (m,fi  8086.9«  13047,1 
SAIC  Pro]  Mn  01-0827-03-0200-002 


FILL;  ML-SILT,  7.5YR5/8  strong  brown. 


ML-SILT,  moist,  roed  dense;  some  line  to 
coarse  sand,  some  med  to  ig  pebbles,  poorly 
L  sorted,  tOYR5/3  brown. 


CL-CLAY  and  silt,  dense,  iOYR4/B  dark 
yellowish  brown. 


ML-SILT,  wet,  med  dense,  med  to  vJg  pebbles, 
some  line  to  coarse  sand,  10YR4/8  dark 
yellowish  brown. 


ML-SILT,  dense;  med  to  ig  pebbles,  some 
coarse  sand,  10YR4/8  dark  yellowish  brown. 


ML-SILT,  moist,  med  dense;  some  line  to 
coarse  sand,  trace  med  pebbles,  fOYR3/2  v. 
dark  grayish  brown. 


ML-SILT  and  coarse  sand,  some  med  pebbles, 
,  I0YR3/I  V.  dark  gray. 


ML-SILT  with  cobbles  and  gravel,  moist,  med 
dense,  10YR3/2  v.  dark  grayish  brown. 


ML-SILT,  moist,  dense,  some  gravel,  some  line 
sand,  iOYR3/2  v.  dark  grayish  brown. 


ML-SILT,  saturated,  some  tine  to  coarse 
sand,  some  Ig  pebbles,  I0YR3/2  v.  dark 
grayish  brown. 


Bottom  of  Borff)g  at  37  feet 
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S:^ence  Afipkathns 
^ern^ndtCotpofsiion 
®  An  EAptoyee-^yned  Ccapany 


SOIL  BORING/WELL  LOG 


OHIO  Am  NA  JIONAL  WARD  mP  SITE  INVESTIBA  TION 
SPRINGFIELD  AIR  NAHONAL  GUARD  BASE 


Borehole  No.L-Ezd _ 

npninqkf  Paul  ParrIsh _ 

Drilling  Environmental  Exploration  Inc. 

nriiipr  David  Walters _ 

DriUlng  Mpfhr  Hollow  Stem  Auger _ 

Start/FInIsh  nafp;  05-03-9^/05-03-92 


Material  Description 


Site  I  nnatinn  Springfield  ANGB _ 

County-ClarlT _ 

Total  Depth  (1eet)Jl§:5 _ 

Elev  (ft  MSpJMgj _ 

Coordinates  (N,FV  l028t.g,  13226,8 
SAIC  Pro!  Nn  01-0827-03-0200-002 
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CL-CLAY,  soft,  roolst.  5Y2.5.2  /black. 


ML-SILT,  some  coarse  sand,  moist,  10YR4/4 
dark  yellowish  brown. 


SP-SAND.  loose,  saturated,  v.  line  to  v. 
coarse, 7.5YR4/8  strong  brown. 


ML-SILT,  some  fine  to  coarse  sand, 
saturated,  ined  dense.  10YR6/8  yellowish 
brown 


GW-GRAVEL,  some  silt,  raed  dense,  IOYRe/8 
yellowish  brown. 


ML-SILT,  moist,  some  med  to  Ig  pebbles,  some 
V.  coarse  sand,  dense,  10YR3/3  dark  brown. 


Bottom  of  Boring  et  /5.5  feet 
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Cover  fi  Locking  Cap 


St^Efcs  Af^>ic3thni 

®  SOIL  BORING/WELL  LOG 


OHIO  Am  AM  TIONAL  GUARD  IRP  SITE  INVES7JGA  TION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  Nn,!  P-^5 _ 

Rpninqkf-  Paul  ParrIsh _ 

Drilling  Pn*  Environmental  Exploration  Inc. 

Hriiipr  David  Walters _ 

Drilling  Meth;_HoH_QW  Stem  Auger _ ; 

Start/Finish  naip;  05-02-82/05-03-82 


Site  I  nnafinn  Springfield  ANGB _ 

County-^lELiS - 

Total  Depth  (1eet)J§ - 

Etev  (It  MSP  JgfLg _ 

Coordinates  {N,E)  13683.2 - 

SAIC  Pro]  Mn  OI-0827-03-0200-002 


Material  Description 


FILL;  ML-SILT,  10YR3/8  dark  yellowish  brown, 
moist. 
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ML-SILT,  moist,  dense;  some  coarse  sand, 
some  med  to  Ig  pebbles,  poorly  sorted. 
I0YR4/8  dark  yellowish  brown. 


ML-SILT,  some  sand,  moist,  10YR4/e  dark 
yellowish  brown. 


SW-SAND,  coarse,  med.  dense,  wet.  I0YR4/6 
A  dark  yellowish  brown. 


SW-SAND,  coarse,  saturated,  med  pebbles, 
loose,  some  slit,  iOYR5/8  yellowish  brown. 


ML-SILT,  moist,  dense;  some  sand,  5YR3/1  v. 
\  dark  gray. 


GW-GRAVEL,  saturated,  loose,  10YR4/6  dark 
A  yellowish  brown.  F 


ML-SILT,  moist,  dense;  some  line  to  coarse 
sand,  10YR3/1  v.  dark  gray. 


SP-SAND,  tine  to  v.  coarse,  some  med 
pebbles,  loose,  10YR3/I  v.  dark  gray 


BtiMom  of  Boring  ai  25  ieet 


A-12 


Sdetcc 

iF®  SOIL  B0RIN6/WELL  LOG 


OHIO  AIR  NA  TIONAL  6UAR0 IRP  SITE  INVESTI6A  TION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  No.l_lzS _ 

Rpninqkt-  Paul  Parrish _ 

Drilling  rn-  Environmental  Exploration  Inc. 

Driiipr  Walters _ 

Drilling  MPlh:  Hollow  Stem  Auger _ _ 

Start/FInIsh  naiP:  04-30-82/05-01-92 


Well  Const.  As -Built 


x:  C  ^  o 

a  «  5  -g 

«  "  o  e 

Q  w  JC 


Material  Description 


site  I  nnafinn  Sprlnglield  ANGB 
flniinty  Clark _ 

Total  Depth  (1eet)_i§ _ 

Elev  dtMRit  <041-1 _ 

Coordinates  tM,Fl  10770.1. 14403.1 
SAIC  Pro!  Mn  01-0827-03-0200-002 


6-23 
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t  i  - 
w  St 


FILL;  NL-SILT,  some  rued  pebbles,  moist, 
7.5YR5/4  brown. 


SW-SAND.  V,  crse,  some  med  pebbles, 
saturated,  5YR3/4  dk  reddish  brown 


SW~SAND.  V.  fine,  saturated,  well-sorted. 
7.5YR4/e  strong  brown. 


SW-SAND,  V.  line,  well-sorted,  saturated. 
10YR4/e  dk  yellowish  brown. 


SP-SAND,  V.  line,  to  snu  poorly-sorted 
gravel,  saturated.  10YR5/8  yellowish  brown. 


ML-SILT,  trace  1.  sand,  med  pebbles,  dense. 
\  moist.  10YR4/4  dk  yellowish  brown. 


No  Recovery. 


COBBLES,  dry. 


-y  ML-SILT  and  v.  line  sand,  dense,  moist, 
\  iOYR5/4  yellowish  brown. 


ML-SILT  and  v.  line  sand,  dense,  moist, 
I0YR4/2  dk  grayish  brown. 


SW-SAND,  V.  tine,  well-sorted,  moist,  dense, 
iOYR4/4  dk  yellowish  brown. 


-V  ML-SILT,  some  v.  line  sand,  dense,  moist, 
\  5YR4/2  dk  grayish  brown. 


CL-CLAY,  some  v.  line  sand,  med.  pebbles, 
dense,  moist,  5YR4/2  dk  grayish  brown. 


SP-SAND,  V.  tine  to  v.  coarse,  saturated, 
poorly-sorted,  very  loose,  some  pebbles,  one 
i  cobble,  10YR5/3  brown. 


SP-SAND,  tine,  sra.  pebbles,  poorly-sorted, 
I0YR3/2  V.  dark  grayish  brown,  saturated. 


ML-SILT  and  sand,  dense,  moist,  10YR3/I  V. 
dark  gray. 


SW-SAND.  saturated,  well-sorted,  v.  line, 
IOYR3/j  v.  dark  gray. 


Bottom  of  Boring  Qt  30  feet 
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A-13 


Screen 
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"SKStw  SOIL  BORING/WELL  LOG 


OHIO  AIR  NA  TIONAL  GUARD  IRP  SITE  INVESTI6A  TION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  No.;  SB5-4.  P-7 _ 

F!pninoi<;»-  Paul  Parrlsh _ 

DriBing  Pn-  Envlronniental  Exploration  Inc. 

nriiiPf  Jetlery  Childs _ 

Drilling  Mpth-  Hollow  Stem  Auger _ 

Start/FInIsh  Date*  08-18-92/08-18-92 


Site  I  nnatinn  Sprlnglield  ANGB _ 

County_2!a[t _ 

Total  Depth  (leet)  3^-^ - 

Elev  (ft  _ 

Coordinates  (N£)  8544.0, 13797.9 - 

SAIC  Pro)  Na  01-0827-03-0200-002 
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Material  Description 


ML -SANDY  SILT,  very  coarse  sand,  sniail 
percent  medium  to  large  pebbles;  10YR  4/6 
dark  yellowish  brown;  loose;  dry.  Screening 
Results  (0,5-2.5 BLS);  TCA^ND,  Ca4=ND. 
TCE^Na  PCE^ND,  BEN^ND.  TOi^^ND. 
ETBZ^ND,  XYL=ND,  TVO=iOO.  Screening 
Results  (0.5-2.5 BLS)  Di^liceie;  TCA^Na 
ca4=m  TCE^ND,  PCE^Na  BEHIND,  TOL^ND, 
ETBZ^ND,  XYL^Na  TVO=ND. 


^  U.  K)  ^ 
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SB5-4-II  SS 


Large  limestone  cobble.  Screening  Results 
(28.5-30,5 BiSk  TCA^Na  Ca4=Na  TCE^Na 
PCE^Na  BEHIND,  TOL^Na  ETBZ^ND, 
.XYL-^ND,  TVO^ND. 


SP-SAND.  very  coarse,  gravel;  10YR  3/1  dark 
L  gray;  angular;  poorly  sorted;  saturated. 


GP-GRAVEL,  very  coarse  sand;  lOYR  3/1  dark 
gray;  angular;  poorly  sorted;  saturated. 


SB5-4-23riSS 


SB5-4-3  SS  i.O 


8-8-12  SB5-4-4 


Bottom  of  Boring  at  32.5  feet 


A-14 


Screen 


Science  Appkdthm 
IMefn^raiCofpctstioa 
®  AnBipia!feH)itre(iCa»p3ny 


SOIL  BORING/WELL  LOG 


OHIO  AIR  HA  nOHAL  GUARD  IRP  SITE  INVESTIGA  TION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  No.l_Ei§ _ 

PaU  Parflsh _ 

DrIUlng  Pn-  Environniental  Exploration  Inc. 

nrinpf  Jetlery  Childs _ 

Drilling  mpik-  Hollow  Stem  Auger _ 

Start/FInIsh  nats:  08-25-92/08-25-92 


Site  I  nnaUnn  Springfield  ANGB _ 

County  _£!5£!l _ 

Total  Depth  (1eet)_££ _ 

Elev  (It  MSL)J2fii _ 

Coordinates  (N.E)  9778.5, 12750.7 - 

SAIC  Pro)  Mo  01-0827-03-0200-002 


Well  Const.  As-Bulit 


•ft  0)  ®  -g 

&-S  2  S. 


Material  Description 


FILL;  tOYR  4/8  dark  yellowish  brown;  loose; 
good  consistancy;  moderate  plasticity;  dry. 


CL-SILTY  CLAY;  10YR  3/3  dark  brown;  llrm; 
good  consistancy;  moderate  plasticity;  moist. 


CL-CLAY;  lOYR  4/0  dark  yellowish  brown; 
moist. 


SW-SANO,  very  coarse,  small  percent  large 
pebbles  and  gravel;  tOYR  4/6  dark  yellowish 
brown;  wet. 


ML-CLAYEY  SILT,  trace  coarse  sand  and 
medium  to  large  pebbles;  SYR  4/2  olive  gray; 
moist.  Screenhg  Resuns  (9-R  BLS);  TCA=ND, 
Ca4‘-ND,  rCE^ND,  PCE-^ND,  BEN=-ND,  TOL^^Na 
^  ETBZ^ND,  XYL^ND,  TVO^ND, 


ML-CLAYEY  SILT,  small  percent  coarse  sand; 
SYR  4/2  olive  gray;  moist. 


ML-SILT;  lOYR  4/8  dark  yellowish  brown;  wet. 
Screening  Results  (i4-i6  BLS); 

Ca4=ND,  TCE=NQ,  PCE=ND,  BEN=NQ,  TOi^ND, 
ETBZ^ND.  XYL=ND,  TVO^ND, 


ML-SILT,  line  sand,  medium  pebbles;  iOYR  4/8 
dark  yellowish  brown;  wet. 


CL-CLAY;  IOYR  4/8  dark  yellowish  brown; 
moist.  Screening  Resuits  09-21 BLS); 
TCA=^Na  CCi4=^Na  rCE^0,8  ug/kg,  PCE^Na 
BEN^Na  rOL^ND,  ETBZ^ND,  XYL^ND, 
i  rvo=ND, 


ML-SILT,  small  percent  very  coarse  sand  and 
medium  pebbes;  IOYR  3/1  very  dark  gray. 


CL-CLAY,  trace  coarse  sand;  IOYR  4/0  dark 
yellowish  brown;  moist. 


Bottom  of  Boring  et  29  feet 


—  2  Qu  ® 

Q>  CO  o 
$  Q.  CO  -- 
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CD  CO  05 
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SOIL  BORING  LOG 


OHIO  AIR  NA  TIONAL  WARD  IRP  SITE  INVESTIGA  TION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  Nn.:  SBI-I _ 

Geologist:_M!LfS2^!Ei£I! _ 

□rilling  Pn-  Environmental  Exploration  Inc. 

nriiiPf  »le11ery  Childs _ 

Drilling  MPth-  Hollow  Stem  Auger _ 

Start/Finish  Date:  08-13-92/08-13-92 


sz  ^  wQxer  at  o 

"5^  CD  «  .  o  ^ 

g*  Q  During  o  e 

°  ^  Drilling  ^  w 


CL-SILTY  CLAY;  lOYR  4/4  brown;  firm;  dry;  small  percent 
mottling.  Screening  Resuhs  (0.5-2.5  BIS):  TCA=W,  Ca4=ND, 
rCE=NQ,  PCE=ND,  BEN=ND,  T0L=ND,  ETBZ=Na  XYL=NQ, 
TYO^ND. 

CL-SILTY  CLAY;  lOYR  5/4  brown;  moist;  small  percent  gray 
mottling.  Screening  Results  (2.5-’4,5  BIS);  TCA=ND,  CC!4=ND, 
TCE=ND,  PCE=ND,  BEHIND,  T0L=^ND,  ETBI^ND,  XyL=ND, 
TV0=ND. 


CL~SANDY  CLAY,  some  coarse  sand,  trace  pebbles;  lOYR  4/3 
brown;  1irm;  cohesive;  moist.  Screening  Results  (6,5-8,5  BLS); 
rCA=Na  CCM^ND,  TCE=Na  PCE^ND,  BEN^ND,  T0L=tlD. 
ETBI^ND,  XYL^ND,  TVO^ND.  Screening  Results  (8,5-10.5  BLS); 
TCA=Na  CCM^ND,  TCE^Na  PCE^NU  BEN^ND,  TOL^ND, 
ETBZ=ND.  XYi=ND,  TVO-^ND. 


CL-SILTY  CLAY,  trace  pebbles;  tOYR  3/3  dark  brown;  slightly 
moist.  Screening  Results  (fO.5-12.5 BLS);  TCA-ND,  CCI4-N0, 
rCE=Na  PCE^ND.  BEHIND,  T0i=ND,  ETBZ^Na  XYi=ND, 
TV0=ND. _ 

CL-SILTY  CLAY;  10YR  4/1  gray;  very  firm;  moderately  moist. 


CL-SILTY  CLAY;  lOYR  4/1  gray;  firm;  moderately  moist;  small 
percent  brown  mottling. 


SM-SILTY  SAND,  coarse;  angular;  poorly  sorted;  wet. 


SW-GRAVELLY  SAND,  very  coarse;  wet  to  saturated. 


Site  Innstinn-  Springtield  ANGB 

County:  Clark _ 

Total  Depth  (1eet): _ _ 

Elev  (ft  MSP:  _ 

Coordinates  (N,E) _ 9649.8, 14047 j — 

SAIC  Proj  Mn  01-0827-03-0200-002 


Sample  No.  ^ 
Blows/6  in.  (*  =  Sample  ^ 
sent  to  Lab)  e 


8-11-11-16  SB1-1-I5t  SS  1.7 


2-6-7-8  SBl-1-2  SS 


3-7-1H7  No  Recovery  SS 
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InterndtfondfCoiporBtfon 
‘  ©  Af}  Eaphyee-Ownetl  Ccapdny 


SOIL  BORING  LOG 


OHIO  AIR  NA  TIONAL  GUARD  IRP  SITE  INVESTI6A  TION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  No.l 


Geologist;. 


Paul  Parrish 


Drilling  Pn-  Environmental  Exploration  Inc. 

Hriiipr  Jelfery  Childs _ 

Drilling  Mpfh-  Hollow  Stem  Auger _ 

Start/Finish  DatP!  08H3~92/08-)3-82 


Material  Description 


CL~SILTY  clay,  trace  pebbles;  iOYR  4/6  yellowish  brown;  lirm; 
dry:  small  amount  ot  gray  mottling.  Screening  Resuiis  {0.5-2S 
BIS);  rCA=m,  Ca4^ND.  TC£=ND,  PCE=N0,  BEN^NO,  rOi^ND, 
ETBZ=Na  XYL^ND,  TVO^^ND. 


CL-SILTY  CLAY;  tOYR  4/6  yellowish  brown;  tirm;  slightly  moist. 
Screening  Resufts  (2,5-4  BiS);  TCA=ND,  CC{4==ND,  TCE=^Na 
PCE^ND,  BEN=ND,  TOL^Na  ETBZ=^ND,  XYL=ND,  TVO^ND. 


CL-SILTY  CLAY;  IOYR  4/4  brown;  1irm;  dry;  moderate  orange 
mottling.  (One  large  dolomite  stone  approx.  T  In  diameter) 
Screening  Results  (4,5-6  BiS);  TCA^ND,  CCM^ND,  TCIE^ND, 
PCE=-ND,  BEN=ND,  TOL=Na  ETBZ=ND.  XYL^ND,  TVO=ND, 


CL-SANDY  CLAY,  very  fine,  rounded  sand  Intermixed  with  firm 
clay,  trace  pebbles;  IOYR  4/6  yellowish  brown;  dry  clay. 
Screening  Results  (6,5-8  BLS);  TCA^ND,  CCI4=N0,  TCE=^m 
PCE=ND,  BEN^ND,  TOL=ND,  ETBZ^ND,  XYL-=ND,  TVO=^ND, 


CL-CLAY;  IOYR  5/I  gray;  firm;  dense;  dry.  Screening  Results 
(10,5-12  BLS);  TCA=Na  CCI4^ND,  TCE=ND.  PCE=Na  BEHIND, 
TOL^ND,  ETBZ=ND,  XYL==ND,  TVO-^ND, 


CL-SILTY  CLAY;  IOYR  4/6  yellowish  brown;  low  plasticity;  stiff; 
moderately  moist  intermixed  with  CLAY;  IOYR  5/1  gray;  firm;  stiff. 
Screening  Results  (12,5-14  BLS);  TCA^ND,  Ca4=ND,  rCE=ND, 
PCE=ND.  BEN^ND,  TOL=ND,  ETBZ^ND,  XYL^ND,  TVO=ND. 


Site  Inn?^tinn!  Springfield  ANGB . . 

Countyi^Clark _ 

Total  Depth  (feet):  _ 

Elev  (ft  Msn!__JQjQ-^ _ 

Coordinates  (N.E) _ 9S56.3, 14147.7 _ 

SAIC  Proj  Mn  01-0827-03-0200-00$ 


Blows/6  in. 


Sample  No.  cc  ^ 

(*  =  Sample  ^  ^  J 

sent  to  Lab)  e  ^ 
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7HH4-t4 
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ss 
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ss 
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Science  Appicetiom 
Internstiondi  Cofporethn 
®  An  Btpfoyee-OMed  Coapdny 


SOIL  BORING  LOG 


OHIO  AIR  NA  TIONAL  GUARD  IRP  SITE  INVESTIGA  TION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  Nn.!  SB1~3 _ 

Geoioglst:  Parrish _ 

Drilling  nn-  Environmental  Exploration  Inc. 

rtriiipr  Jellery  Childs _ 

Drilling  MPth:  Hollow  Stem  Auger _ 

Start/FInish  natp;  08-14-92/08-14-92 


Site  I  nnafinn-  Sprlngtield  ANGB _ 

County: . _ 

Total  Depth  (1eet): _ _ 

Elev  (It  MSI  l!__LP5y _ 

Coordinates  (n.FI  9765.9, 14077.8 
SAIC  Pro]  Kin  0i"Q827~03-0200~002 


Sample  No. 
Blows/6  in.  =  Sample 
sent  to  Lab) 


SM~SILTY  SAND,  very  line;  10YR  4/4  dark  yellowish  brown;  loose; 
dry.  Screening  Resuits  (0,5-2  BLS);  TAC^Na  CCI4=Na 
TCE=Na  PCE=ND,  BEN^ND,  TOL=-ND,  ETBZ^Na  XYL^ND. 

TVO^ND. 

ML-CLAYEY  SILT,  trace  coarse  sand;  7.5YR  3/4  dark  brown; 
some  burned  wood;  loose;  moist.  Screening  Resuits  (2,5-4  BIS); 
TAC-m  CCi4=ND,  TCE=NO  PCE=Na  BEN^4i  ug/kg,  TOL^^iO 
ug/kg.  ETBZ^ND.  XYi=^ND.  TV0=i60,  Screening  Results  (4,5-6 
BLS);  TAC^ND,  CCf4=ND,  TCE^O,6  ug/kg,  PCE-^ND.  BEN^ND. 
rOL^ND,  ETBZ^NO,  XYi=ND,  TV0^270, 


ML~CLAYEY  SILT,  trace  coarse  sand;  lOYR  3/3  dark  brown; 
loose;  moist.  Screening  Resuits  (6,5-8  BLS);  TAC=ND,  CCi4=ND, 
TCE=^Na  PCE^ND,  BEN=ND,  TOL-=ND.  ETBZ=^ND,  XYL=^ND. 
TVO==ND, 


CL“SILTY  CLAY,  trace  coarse  sand;  tOYR  3/3  dark  brown;  loose; 
moist  clay.  Screening  Resuits  (8,5-iO  BLS);  TAC=2,5  ug/kg, 
Ca4==ND,  TCE^ND,  PCE^ND,  BEN=ND.  T0L=ND.  ETBZ^ND, 
XYL=^ND,  TV0=ND.  Screening  Resuits  (10,5-12  BLS);  TAC=ND. 

Ca4^ND.  rCE-A/a  PCE^Na  behind.  tol=nd,  etbz-^nd, 

XYL=-m  rVO-^ND.  Screening  Resuits  (12,5-14  BLS);  T A C=ND. 
CCM^ND,  T(^=ND,  PCE=ND,  BEN^ND,  TOL-^ND,  ETBZ=ND, 
XYL=-ND.  TVO^ND, 


CL~SILTY  CLAY,  trace  coarse  sand;  lOYR  4/1  dark  gray;  lirm; 
loose;  wet  clay.  Screening  Resuits  (i4.5-i6  BLS);  TAC=ND, 
CCi4=ND,  TCE=ND,  PCE=ND,  BEN^ND,  TOL-^ND,  ETBZ^ND, 

^  XYL=Na  TVO^m _ 

CL-SILTY  CLAY,  trace  pebbles;  lOYR  3/4  brown;  wet.  Screening 
Resuits  (i6.5-iB  BLS);  TAC^ND,  CCi4=ND,  TCE=m  PCE^m 
BEN=ND,  rOL^ND,  ETBZ^Na  XYL^ND,  TVO=ND, 

CL~CLAY;  10YR  3/4  brown  and  gray  dense  clay  intermixed  with 
line  subangular  sand.  Screening  Resuits  (18,5-20  BLS);  TAC=ND, 
Ca4^N0,  TCE=^Na  PCE=Na  BEN-^Na  TOL^Na  ETBZ=ND. 

XYL==Na  TVO^ND, _ 

SM-SILTY  SAND,  line,  trace  gravel  1-1  1/2"  diameter;  10YR  4/1 
gray;  poorly  sorted;  subangular  sand.  Screening  Resuits 
(20,5-22  BLS);  TAC^ND,  Ca4=N0.  TCE=ND.  PCE=ND,  BEN=-ND, 

■\  T0L=ND,  ETBZ=NO,  XYL=m  TVO=NO. 


Bottom  of  Boring  at  20,5  feet 


SB1-3-3t 


4-7-8  SBI-3-4  S 


3-3-5  SB1-3-5  SS 


2-3-5  SBl-3-6  SS  1.2 


2-2-3  SB1-3-7  S 


3-2-5  SBl-3-10  SS 


A-18 


ScfBfce  AppScatsons 
InternsifonatCorpomthn 
®  An  Enphyee-Owned  Cmpany 


SOIL  BORING  LOG 


OHIO  AIR  NA  TIONAL  GUARD  IRP  SITE  INVESTIGA  TION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  NQ.:__SBg~l _ 

Rpningkf^  Paul  Parrish _ 

Drilling  nn-  Environmental  Exploration  Inc. 

nriiipr  ^ieltery  Childs _ 

Drilling  Mpfh-  Hollow  Stem  Auger _ 

Start/Finish  Date; 
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Total  Depth.  {teet):.....?P _ 

Elev  (It  MSL):_!2£5J _ 

Coordinates  (N,F1.  _jpj55^^j4547.3 


SAIC  Pro]  Mn  01-0827-03-0200-002 
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ML-SILT,  trace  sand  and  medium  pebbles:  lOYR  5/8  yellowish 
brown.  Screening  Results  (2-3.S BLS);  TCA=ND,  CCI4=ND, 
TCE=ND,  PCE==NO,  BEN=ND,  TOL=ND.  £TBZ=ND,  XYL=NO, 
TVOND. 


ML-SILT,  trace  very  coarse  sand;  lOYR  4/B  dark  yellowish 
brown;  moist.  Screening  Results  (4-5.5 BLS);  TCA=ND,  Ca4=m, 
TCE=ND.  PCE=ND.  B£N=ND,  TOL=ND,  ETBZ=Na  XYL=NO. 
TVO^IIO.  Screening  Results  (6-7.5 BLS);  TCA=ND,  CCI4=ND, 
TCE=ND,  PCE=ND,  BEN=ND.  TOL=ND,  ETBZ=ND,  XYL=ND, 
TVO=NO. 


4-7-10 

SB2-hAt 

SS 

i 

0.7 

ML-SILT,  trace  clay  and  coarse  sand;  tOYR  4/1  dark  gray:  loose; 
moist.  Screening  Results  (12-13.5  BLS);  TCA=ND,  CCI4=ND, 
TCE=NO.  PCE=ND,  BEN=ND,  T0L=ND,  ETBZ=ND,  XYL=W, 
TVO=ND.  Screening  ResMs  (12-135  BLS)  DupScate;  TCA=ND, 
Ca4=ND,  TCE=ND,  PCE=ND,  BEN=ND,  TOL^ND,  ETBZ-^ND, 
XYL=ND,  rVO=ND. _ 

ML-SILT.  trace  clay  ,  coarse  sand  and  small  pebbles:  lOYR  4/1 
dark  gray;  loose;  moist.  Screening  Results  (14-15.5 BLS); 
TCA‘^Na  CCM^ND,  TCE=NO,  PCE=ND,  BEN=ND,  TOL=NO, 
ETBZ=ND,  XYL=ND,  TVO=ND. 


NR 

5-7H0 

5-11-11 

0 

7-11-12 

10-20-19 

A-19 
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SOIL  BORING  LOG 


OHIO  AIR  NA  TIONAL  GUARD  IRP  SITE  INVESTI6A  TION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  Nn.!  SB2-t _ 

Paul  Parrish _ 

Drilling  rn>  Environmental  Exploration  Inc. 

nriiipr  Jellery  Childs _ 

Drilling  Mpfh-  Hollow  Stem  Auger _ 

Start/FInish 


g-S  Dur 

C3  Hril 


SP-SAND,  trace  silt  and  pebbles;  10YR  4/4  dark  yellowish 
brown.  Screening  Res uiis  08-19.5  BLS);  TCA-ND,  CCM-ND, 
TCE=Na  PCE=ND,  BEN=^ND,  T0L=ND,  ETBZ-^ND,  XYL-=ND, 
rvo=ND. 


ML-CLAYEY  SILT,  trace  coarse  sand  and  medium  pebbles;  tOYR 
3/3  dark  brown;  wet.  Screening  Results  (20-21.5  BLS):  TCA-ND, 
Ca4=ND,  TCE=^ND,  PCE^ND,  BEN==ND,  TOi^ND,  ETBZ=ND. 
XYL=^NO.  rvO^ND. 


ML-CLAYEY  SILT,  trace  coarse  sand  and  medium  pebbles;  lOYR 
3/2  very  dark  grayish  brown;  loose;  wet.  Screening  Results 
(22-23.5  BiS);  fCA-M?,  CC/4-m  rCE=ND,  PCE=ND.  BEHIND, 
rOL=NO,  ETBZ^^Na  XYL=^ND,  TVO^ND. 


CL-SILTY  CLAY,  trace  line  sand  and  small  pebbles;  10YR  4/2 
dark  grayish  brown;  loose;  wet.  Screening  Results  (24-25.5 
BLS);  rCA=m  Ca4=ND,  TCE^ND,  PCE^ND,  BEN^ND,  TOL^^ND, 
ETBZ^NO,  XYL^ND,  TVO=ND. 

CL-SANDY  CLAY,  trace  silt,  coarse  sand;  2.5Y  4/2  dark  grayish 
brown;  wet.  Screening  Results  (26-27.5  BLS);  TCA=ND, 
Ca4=ND,  rCE^ND,  PCE^ND,  BEN^ND.  TOL=ND,  ETBZ^ND. 
XYL=ND,  TVO=ND. 

CL-SANDY  CLAY,  coarse  sand;  lOYR  4/1  dark  gray;  loose;  wet. 
Screening  Results  (28-30  BLS);  TCA-m  CCI4==ND,  TCE==ND, 
PCE=ND.  BEN^ND.  TOL^ND,  ETBZ^ND,  XYL^ND,  TVO=ND. 


SP-SAND,  very  coarse;  5Y  3/1  very  dark  gray;  poorly  sorted; 
saturated.  Screening  Results  (30-32  BLS);  TCA^ND,  C(^4-ND, 
rCE-m  PCE=ND,  BEN^ND,  TOL=ND.  ETBZ-^ND,  XYL^ND, 
rVO=ND. 


Site  I  nnRtlnn*  Springfield  ANGB _ 

County:.-_Clark _ 

Total  Depth  _ 

Elev  (It  MSL):_J2f®J _ 

Coordinates  (N,E) _ 10355.5, 14547.3 _ 

SAIC  Proj  Nn  01-Q827-03-Q200-QQ2 


.  Blows/6  in. 

> 

Sample  No. 
[¥:  =  Sample 
sent  to  Lab) 

Sample  Type 

Sample  Rec 
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2-8-9 

SB2-1-8 

SS 

1.1 

-5 

SB2-i-12 

SS 

1.8 
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IMerna^ndfCofporattoii 
®  AnBaphyee^kmB^Conpdny 


SOIL  BORING  LOG 


OHIO  AIR  NA  nONAL  GUARD  IRP  SITE  INVESTIGA  JION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  Nn.r  SB2~2 _ 

ripnrnqkf-  Paul  ParrIsh _ 

Drilling  Environmental  Exploration  Inc, 

nrtiipr  Jettery  Childs _ 

Drilling  Mpfh-  Hollow  Stem  Auger _ 

Start/FInIsh  Date-  08-18-82/08-10-82 


Site  t  nnp^unn!  Springfield  AN6B 

County:«-£!5l!^ _ _ 

Total  Depth  (1eet):.-.j?.j _ 

Elev  (It  M<;i  Y  1046.7 _ 

Coordinates  (ni,f1  10287.5,14550.2 _ 

SAIC  Pro!  Mn  0<“08^7-03-0200-001 


ML-SILT,  trace  line  sand;  5Y  4/2  olive  gray;  loose;  moist. 
Screening  Results  (1,5-3  BLS):  TCA-^NO,  CCI4^ND,  TCE^ND, 
PCE^ND,  B£N^64  ug/kg,  T0L^297  ug/kg,  ETBZ^fSB  ag/kg, 
XYL^fOfO  ug/kg,  TY0=2,500, 


ML-SILT,  small  percent  line  sand;  SYR  3/2  dark  olive  gray;  loose; 
moist.  Screening  Results  (3,5-5  BIS);  TCA=NQ,  C04-HQ, 
TCE=^Na  PCE=ND,  BEN=I6I  ug/kg,  701^75!  ug/kg  ETBI^370 
ug/kg,  XYL-^2740  ug/kg,  rV0=^8,200, 


CL-SILTY  CLAY,  trace  line  sand;  2.5Y  5/4  light  olive  brown; 
dense;  moist.  Screenbg  Results  (5,5-7  BLS);  TCA^ND,  Ca4=ND, 
TCE=ND,  PCE=-ND,  BEN=2I  ug/kg,  701=64  ug/kg,  E7BZ=29 
ug/kg,  XYL=22f  ug/kg,  7V0=I,000, 


CL-SILTY  CLAY,  trace  line  sand;  2.5Y  4/4  olive  brown;  loose; 
moist.  Screening  Results  ' (7,5-9  BLS);  7CA=r€,  CCI4=ND, 
7C£=ND,  PCE=ND,  BEN=e7  ug/kg  70L=376  ug/kg,  E7BZ=176 
ug/kg,  XYL=II50  ug/kg,  7Y0=4,000, 


ML-CLAYEY  SILT,  trace  line  sand;  lOYR  4/4  dark  yellowish 
brown;  dense;  moist.  Screenhg  Results  (9,5-il  BLS);  7CA=ND, 
Ca4=ND,  7CE=ND,  PCE=ND,  BEN=ND,  70i=ND,  E76Z=ND, 
XYL=ND,  7VO=ND.  Screening  Results  (11.5-13  BLS);  7CA=Na 
Ca4=ND,  7CE=ND,  PCE=ND,  BEN=ND,  70L=ND,  E7BZ=ND, 
XYL=ND,  7V0=ND, 


ML-CLAYEY  SILT,  trace  fine  sand  and  pebbles;  lOYR  4/2  dark 
grayish  brown;  loose;  moist.  Screening  Results  (13,5-15,5  BLS); 
7CA=NO,  CCI4=ND,  7CE=ND,  PCE=ND,  BEN=ND,  70L=ND, 
E7BZ=ND,  XYL=ND,  7Y0=ND, 


ML-SANDY  SILT,  coarse  sand,  trace  small  pebbles;  SYR  4/8 
yellowish  red;  subangular  sand;  loose;  moist. 


ML-CLAYEY  SILT,  trace  fine  sand  and  small  pebbles;  lOYR  4/2 
dark  grayish  brown;  loose;  moist. 


ML-SANDY  SILT,  trace  small  pebbles;  10YR  3/3  dark  brown; 
dense;  dry.  Screening  Results  (15,5-17.5  BLS);  7CA=ND, 
Ca4=ND,  7CE=ND,  PCE=ND,  BEN=ND,  70i=ND,  E7BZ=ND, 
XYL=ND,  7V0=ND. 


SM-SILTY  SAND,  very  fine  sand,  trace  pebbles;  7.5YR  4/8 


7CA=ND,  CCI4=ND,  7CE=ND,  PCE=ND,  BEN=ND,  70i=ND, 
E7BZ=ND,  XYi=ND,  7V0=ND,  ^^21 


3-5-5 

SB2-2-8 

SS 

0 

SB2-2-7 

SS 

SB2-2-8 

SS 

SB2-2-9 

SS 

&^efKX  Jippkathm 
InterndUc/afComomtifft 
®  Afi  £api>yee-Oi0ie<f  Catpdoy 


SOIL  BORING  LOG 


OHIO  AIR  NA  TIONAL  GUARD  IRP  SITE  INVESTIGA  TION 
SPRIN6FIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  Nn.r  SB2-2 _ 

npoinqkf  Paul  Parrish _ 

Drilling  Pn»  Environmental  Exploration  Inc. 

Rfidpr  Jeltery  Childs _ 

Drilling  Mpfh*  Hollow  Stem  Auger _ 

Start/FInIsh  natp;  08-16-82/08-16-82 


Site  i  nnafinn*  Springlleid  ANGB 

County:_-£!5!l!S _ 

Total  Depth  (teet):  33.5 _ 

Elev  (1t  MSP: . _ 

Coordinates  (N,E)  ^^287,5, 14556,; 
SAIC  Pro]  Mn  01-0827-03-0200-' 


Blows/6  in 


ML-SANDY  SILT,  line  sand,  trace  medium  pebbles;  iOYR  3/3  dark 
brown;  loose;  moist.  Screening  Results  (f9,5-2L5 BLS);  TCA^ND, 
Ca4^ND,  TCE^NO,  PCE^ND,  BEN^NO,  Ta^ND,  ETBZ^ND, 
XYL=ND,  TVO^ND. 


ML-CLAYEY  SILT,  trace  coarse  sand;  5Y  3/1  very  dark  gray; 
loose;  wet.  Screenhg  Results  (215-23,5  BLS);  TCA=ND, 
Ca4=ND,  TCE=-ND,  PCE^ND,  BEN^^ND,  TOL^^ND,  ETBZ=Na 
XYL^NO,  TVO^ND.  Screening  Results  (23,5-25.5 BiS};  TCA^ND. 
Ca4=ND,  TC£^NO,  PCE^Na  BEN^ND.  TOL-^ND,  ETBZ^-ND, 
XYL=ND,  TVO=ND, 


CL~SILTY  CLAY,  some  coarse  sand;  iOYR  3/1  very  dark  gray; 
very  consistent;  lirra;  high  plasticity;  dense;  wet.  Screening 
Results  (25,5-27.5  BIS);  TCA=m.  Ca4=-m,  TCE^^ND,  PCE^ND, 
BEN=^ND,  TOL^ND,  ETBZ-^ND,  XYi=^ND,  TVO-^180,  Screening 
Results  (27.5-29.5  BLS);  rCA=M7,  CCI4=W,  TCE=^ND,  PCE^ND, 
BEHIND,  TOi^ND,  ETBZ=ND,  XYL=ND,  rYO=BO.  Screening 
Results  (29.5-315  BLS);  TCA^M?,  CC/4=Aa  TCE=ND,  PCE=ND, 
BEN-^NO,  TOL^NO,  ETBZ=^ND,  XYL=ND,  TVO-^ND. 


CL-SILTY  CLAY,  small  percent  coarse  sand;  IOYR  4/1  dark  gray; 
dense;  wet.  Screening  Results  (31.5-33.5  BLS);  TCA-ND, 
Ca4=ND,  rcE-wa  pce^nd,  ben^^nd,  tol^nd,  etbz^nd, 
XYL^NO,  TVO=-ND, 


CL-SILTY  CLAY,  small  percent  coarse  sand;  IOYR  4/1  dark  gray; 
dense;  saturated.  Screening  Results  (33.5-35.5 BLS);  TCA=ND, 
Ca4^ND,  rCF-W  PCE^^ND,  BEN^NQ,  TOL=ND,  ETBZ=ND, 
XYL^ND,  TVO^WO. 


Sdefce  Af^iksithm 
IMerna^fiafCofporBtion 
®  An  Bipfoyee-Owed  Cwpmy 


SOIL  BORING  LOG 


OHIO  Am  NA  TIONAL  GUARD  mP  SITE  INVESTIGA  TION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  Nn  ?  SB2-3 _ 

Rpninqi^f  Paul  Parrish _ 

Drilling  Pn-  Envlroninental  Exploration  Inc. 

nriiipr  ■lellery  Childs _ 

Drilling  Npth-  Hollow  Stem  Auger _ 

Start/FInIsh  riptp-  08-17-92/08-1B-92 


• '  /  <1 
r/v 

W'/ 

r'//; 

W'/- 

W'/ 

///; 


ML-SILT,  trace  line  sand  and  medium  to  large  pebbles;  2.5Y  4/4 
olive  brown;  loose;  moist.  Scfeenhg  Results  (L5-3,5BiS}; 
TCA-^ND,  CCM^ND,  TCE^ND,  PCE^0,4  ug/kg,  BEN^fOO  ug/kg, 
TOL^ee  ug/kg,  ETBZ=204  ug/kg,  XYL=450  ug/kg,  TV0=3,800. 


ML-SILT,  trace  coarse  sand  and  medium  pebbles;  2.5Y  5/4  light 
olive  brown;  loose;  moist.  Screening  Results  (35-5 BiS): 
TCA^ND,  CCI4-^ND,  TCE^ND,  FCE^ND,  BEN^94  ug/kg,  Ta=93 
ug/kg,  ETBZ=488  ug/kg,  XYL=ed9  ug/kg,  TVO-2,200. 


ML-SILT,  trace  coarse  sand  and  medium  pebbles;  lOYR  4/6  dark 
yellowish  brown;  dense;  moist.  Screening  Results  {5.5-7,5  BLS): 
rCA-^ND,  CCM^ND,  TCE^ND,  PCE-^ND,  BEN-^dS  ug/kg,  101=83 
ug/kg,  ETBZ=330  ug/kg,  XYL=40e  ug/kg,  TVO=l,eOO. 


ML-SILT.  trace  fine  sand;  2.5YR  5/4  olive  brown;  very  loose; 
moist.  Screenk7g  Results  (7.5-95  BLS);  TC A  =ND,  Ca4=ND, 
TCE=ND,  PCE=ND,  BEN=57  ug/kg,  701=59  ug/kg,  ETBZ=335 
ug/kg,  XYi=4l6  ug/kg  TV0=I,200. 


ML-CLAYEY  SILT,  trace  coarse  sand  and  large  pebbles;  lOYR 
3/3  dark  brown;  dense;  moist.  Screening  Results  (9.5-11.5  BLS): 
TCA=ND,  CCI4=ND,  TCE=ND,  PCE=Na  BEN=25  ug/kg,  rOL=24 
ug/kg,  ETBZ=72  ug/kg,  XYL=I07  ug/kg,  rV0=840. 


CL-CLAY,  trace  slit,  coarse  sand,  and  medium  pebbles;  lOYR  4/i 
dark  gray;  dense;  moist.  Screening  Results  (II.5-I3.5 BLS); 
TCA=ND,  CCI4=ND,  TCE=ND,  PCE=ND,  BEN=ND,  TOL=ND, 
ETBZ=ND,  XYL=ND,  TYO=NQ. 


CL-CLAY,  small  percent  medium  to  large  pebbles,  trace  silt;  iOYR 
3/1  very  dark  gray;  dense;  moist.  Screenbg  Results  (135-15.5 
BLS);  TCA=ND,  Ca4=ND,  TCE=ND,  PCE=ND,  BEN=ND,  TOL=ND, 
ErBZ=ND,  XYL=ND,  TV0=I20. 


CL-SILTY  CLAY,  trace  large  pebbles;  tOYR  4/2  dark  grayish 
brown;  dense;  moist  grading  to  SILTY  SAND;  5YR  4/8  yellowish 
red;  poorly  sorted;  loose;  dry.  Screening  Results  (15.5-17.5 
BLS);  TCA=ND,  Ca4=ND,  TCE=ND,  PCE=ND,  BEN=ND,  TOL=ND, 
ETBZ=ND,  XYL=ND,  TVO=ND.  Screening  Results  (155-17.5  BLS) 
Duplicate;  TCA=ND,  CCI4=ND,  TCE=W,  PCE=W,  BEN=ND, 

,  TOL=NO,  ETBZ=ND,  XYL=ND,  TVO=ND. 


SP-SAND;  IOYR  4/0  dark  yellowish  brown;  loose;  poorly  sorted. 
Screening  Results  (17.5-19.5  BLS):  TCA=ND,  Ca4=ND,  rCE=ND, 
PCE=ND.  BEN=ND.  TOL=ND.  ETBZ=ND.  XYL  =ND.  TVD=ND. _ 


Site  I  Springfield  ANGB 

County  _ 

Total  Depth  {feet):,,,  _ 

Elev  m  MSd!  J04e.4 _ 

Coordinates  {N,E).  _ 

SAIC  Pro]  Mn  01-0827-03-0200-002 


Sample  No. 
Blows/8  In.  (*  =  Sample 
sent  to  Lab) 


SB2-3-I* 

SS 

SB2-3-2 

SS 

SB2-3-3 

SS 

SB2-3-4* 

SS 

SB2-3-5 

SS 

SB2-3-6 

SS 

SB2-3-7 

SS 

SB2-3-8 

SS 

SB2-3-9 

SS 

A-23 


Lithologic 

Symbol 


&^erce  Jppkathm 
Interna^ndlCofpoothn 
®  An  Bififoyee-Ovned  Coofidny 


SOIL  BORING  LOG 


OHIO  AIR  HA  TIONAL  GUARD  IRP  SITE  INVESUGA  JION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  Nn-!_  SB2~3 _ 

npninqkf-  Poui  ParrIsh _ 

Drilling  Pn-  Environmental  Exploration  Inc> 

iiriHpr-  Jeffery  Childs _ 

□rilling  MPih»  Hollow  Stem  Auger _ 

Start/FInIsh  Date! 


SM-SILTY  SAND,  some  llniestone  pebbles;  10 YR  5/4  yellowish 
brown;  loose;  poorly  sorted.  Screening  Results  09,5-215  BLS); 
rCA^ND,  Ca4^ND,  TCE^ND,  PCE^ND,  BEHIND,  TOL^ND, 
ETBZ^ND,  XYL=^ND.  TVO=ND, 

ML-SANDY  SILT,  trace  clay  and  medium  to  large  pebbles;  2.5YR 
3/2  very  dark  grayish  brown;  loose;  moist.  Screening  Results 
(215-23,5 BLS):  TCA=ND,  Ca4^ND,  TCE=ND,  PCE^ND,  BEN=ND. 
TOL^ND,  ETBZ=ND,  XYL=-ND,  TVO=ND, 


CL-SILTY  CLAY,  trace  line  sand  and  coarse  pebbles;  2.5Y  4/2 
dark  grayish  brown;  loose;  moist.  Screenhg  Results  (23,5-25.5 
BLS):  rcA-/va  Ca4=Na  tce^nd,  pce-^nd,  ben^nd,  tol-^nd, 
ETBZ=ND,  XYL^Na  TVO=ND.  Screening  Results  (25,5-27.5  BLS); 
TCA=Na  CCM^ND,  TCE=Na  PCE^NO,  BEN=Na  TOL^ND, 
ETBZ=ND.  XYL-^Na  TVO=NO, 


CL-SILTY  CLAY,  trace  fine  sand  and  medium  pebbles;  SYR  3/1 
very  dark  gray;  wet.  Screening  Results  (27.5-29.5  BLS); 
rCA^Na  CCI4=Na  TCE^NO.  PCE-^ND,  BEN=ND,  TOL=ND, 
ETBZ^ND.  XYL^ND,  TVO^ND. 

ML-SANDY  SILT,  very  fine  sand;  2.5YR  4/2  dark  grayish  brown; 
wet.  Screening  Results  (29,5-31,5  B.S);  TCA=^m  CCI4=Na 
TCE=NQ,  PCE=Na  BEN=ND,  ETBZ^m  XYL=ND. 

TYO^ND, 

SP-SAND,  very  coarse;  iOYR  3/2  very  dark  grayish  brown;  poorly 
sorted;  saturated.  Screening  Results  (315-33.5  BLS);  TCA-ND, 
Ca4=ND,  TCE-^ND,  PCE=ND,  BEHIND,  TOL^ND,  ETBZ=ND, 
XYL^ND,  TVO^ND. 


Site  I  nnaiinn-  Springfield  ANGB 

Hnunly;  Clark _ 

Total  Depth  (fegil!  31.5 _ 

Elev  Mt  y.  <046.4 _ 

Coordinates  (n,FI  10327.2,14588.2 


Blows/6  In. 

Sample  No. 

=  Sample 
sent  to  Lab) 

6-15-8-7 

SB2-3-I0 

4-4-5-5 

SB2-3-11 

4-5-8-11 

SB2-3-t2 

3-7-e-8 

SB2-3-13 

4-5-14-20 

SB2-3-M 

10-7-7-14 

SB2-3-15 

5-9-9-9 

SB2-3-m 

LIthofogIc 

Symbol 


Amerce  A/^>icdthra 
IMeffo^naiCofpordlkin 
d  An  Bipfoyee-^tined  Coapany 


SOIL  BORING  LOG 


OHIO  AIR  HA  UONAL  GUARD  IRP  SITE  IHVESTI6A  TION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  Nn  ’  SB2-4 _ 

RpoinqkH  Tom  Weatherly _ 

Drilling  Pn«  Environmental  Exploration  Inc. 

nriiipr-  Allan  Wolle _ 

Drilling  MPthr  Hollow  Stem  Auger _ 

Start/Rnish  nalp;  05-18-83/05-18-93 


FILL;  gravel. 


6M-GRAVEL»  some  silt;  2.5Y  9/2  dark  greyish  brown:  wet. 


SM-SANDY-SILT,  trace  pebbles;  10YR  4/4  dark  yellowish  brown. 


CL-SILTY-CLAY,  some  sand  with  trace  pebbles;  10YR  4/3  brown; 
dense;  dry. 


ML-SILT,  some  clay,  some  pebbles;  lOYR  4/3  brown;  dry. 
(Discolored  area  approx.  6",  some  staining  and  hydrocarbon 
odor  15  -  16.5') 


site  I  neatlnnr  Springlleld  ANGB 

nniinty:  Clark _ 

Total  Depth  (1eet):_25 _ 

Elev  (ttMRIl:  <046.4 _ 

Coordinates  (m,fi  795^36,  3357.5B7 
SAIC  Proi  Mn  01-0827-03-0200-003 


NR 

SB2-4-1B 

SS 

CL-SILTY-CLAY,  trace  sand,  trace  pebbles:  10  YR  4/1  dark 
grey;  dense. 


A-25 


Sample  Reo 
(teet) 


Si^epcs  ^ppBcathfa 
interna^naiCQfpQfBthn 
<S>  Af>Gtpi>yee-Okne(fCoi»p3ny 


SOIL  BORING  LOG 


OHIO  Am  NA  TIONAL  GUARD  mP  SITE  INVESTIGA  TION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  Nn.;__SB2~5 _ 

RpningUf-  Tom  Weatherly _ 

Drilling  Pn*  Environinental  Exploration  Inc. 

nriiipr  Allan  Wolle _ 

Drilling  Mpfh-  Hollow  Stem  Auger _ 

Start/FInlsh  natp;  05~t9“83/05-t8-83 


Site  t  nrpftnn^  Springlleid  ANGB 

County:..  _ 

Total  Depth  (1eet):_?Z _ ^ _ 

Elev  (tt  MSL):,-Mg.!§ _ 

Coordinates  (n,f1  748.373,3378.887 
SAIC  Proj  Nn  01-0827-03-0200-003 


ML“SILT,  some  clay,  some  sand  with  trace  pebbles;  10YR  4/4 
dark  yellowish  brown. 


t5~!6-31“34 

SB2-5-1* 

SS 

1.0 

ML-SILTY-SAND;  lOYR  4/3  brown;  non-plastic;  slightly  moist. 


SP-SAND,  some  silt  with  trace  pebbles;  lOYR  5/4  yellowish 
brown;  medium  to  coarse  grained;  moist.  (Discoloration  and 
hydrocarbon  odor  14  to  15  leet) 


ML-SILT,  some  sand  with  trace  pebbles;  lOYR  3/3  dark  brown; 
dense;  dry. 


ML-*SILT,  some  sand  and  pebbles;  10  YR  4/4  dark  yellowish 


I ,  some  sana  ana  peoDies;  lu  tm 
brown;  moist.  (Discolored,  organic  smell) 


ML-SILTY-CLAY.  with  trace  sand  and  pebbles;  10  YR  4/1  dark 
grey;  dense. 


Boitom  of  Boring  ai  27  feet 
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Lithologic 

Symbol 


Science  Appkathns 
IMsfn^onaiCofpofdiiofi 
®  AnBiphyes-^mBdCoiipdny 


SOIL  BORING  LOG 


OHIO  AIR  NA  TIONAL  6UARD IRP  SITE  INVESTIBA  TION 

SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  No.* _ _ 

Rpninqkf-  Tom  Weatherly _ 

Drilling  Pn-  Environmental  Exploration  Inc. 

nriiipr-  Allan  WoHe _ 

Drilling  MPthr_Hollow  Stem  Ai^er _ 

Start/FInIsh  Date:  05-20-83/05-20-93 


Site  I  nr.aHnn:  Springlleld  AN6B 

Pniinty:  Clark _ 

Total  Depth  {1eet):_!L§ _ 

Elev  (It  NSL):_15d5d _ _ 

Coordinates  (N,E) _ 787-3t  3358.1 


SAIC  Proi  Mn  01-0827-03-0200-003 


Sample  No. 
Blows/0  In.  (*  =  Sample 
sent  to  Lab) 


A-27 


Sample  Rec 
(leeU 


S:^efce  Appkatbns 
IMerfOtioa^Com^ioii 
®  An  Bipfoyee^yre^  Cmpm 


SOIL  BORING  LOG 


OmO  AIR  NA  nONAL  6UARD  IBP  SITE  INVESTIBA  TION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  No.:— SB3H _ 

f;pninqK»>  Paul  Parrish _ 

Drilling  Pn-  Environmental  Exploration  Inc. 

nriiipr  Jeflery  Childs _ ' 

Drilling  Mgth;_  Hollow  Stem  Auger _ 

Start/Rnish  Datg; 


ML-SILT;  10 YR  4/4  brown;  non-consistant;  low  plasticity;  very 
dry.  Screenbg  Results  (0.5-2  BLS):  TCA-^NU  CCM^ND, 
rir-W  BEN^ND,  TOL^NO,  ETBZ-^Na  XYL^ND, 

TVO^NO.  Screentg  Results  (2.5-4  BIS);  TCA^ND,  Ca4=^ND, 
rCE=Na  PCE^ND,  BEN=ND,  TOi^ND,  ETBZ=Na  XYL^ND, 
rvo-^NO. 


CL-SILTY  CLAY,  trace  angular  pebbles;  lOYR  4/4  brown;  solt  to 
firm;  slightly  moist.  Screen^g  Results  (4.5-e.5  BLS);  TCA-^ND, 
Ca4^ND,  TCE=ND,  PCE^ND,  BEN^ND,  Ta^ND,  ETBZ=ND, 
XYL^ND,  TV0=ND. 


CL-SILTY  CLAY;  lOYR  tannish  brown;  consistant;  moderately  llrni; 
low  plasticity;  slightly  moist.  Screenk}g  Results  (6.5-8  BLS): 
TCA^O.2  ug/kg.  Ca4^ND,  TCE-^ND,  PCE=ND,  BEN^NQ,  rOi=ND, 
ETBZ^ND.  XYL^ND,  rVO=ND. 


ML-SANDY  SILT,  very  line  sand;  lOYR  brown;  well  sorted  sand; 
low  plasticity;  consistant;  moist.  Screenkjg  Results  (8.5-10 BLS}; 
rCA^Na  CCI4^Na  TCE=Na  PCE^m  ben^nd,  tol^nd. 
ETBZ^ND,  XYL=ND,  TYO^ND. 


CL-SILTY  CLAY;  lOYR  4/4  brown;  llrm;  consistant;  slightly  moist 
grading  to  SILTY  CLAY;  lOYR  4/1  gray;  very  tine;  moist. 
Screenk}g  Results  (10.5-12.5 BLS);  TCA^ND,  Qa4=ND.  TCE^ND, 
PCE-^ND,  BEHIND,  TOL^ND,  ETBZ^ND,  XYL^ND,  TVO^fZO. 


ML-SANDY  SILT,  very  line  sand;  lOYR  4/1  gray;  well  sorted;  firm, 
consistent;  well  rounded  sand;  very  wet.  Screenk}g  Results 
(12.5-14.5  BLS);  TCA^ND,  CCI4^N0,  TCE^ND,  PCE^ND,  BEN^ND, 
TOL-^ND,  ETBZ=ND,  XYL^Na  TVO^ND. 


CL-SILTY  CLAY,  very  tine;  lOYR  4/1  gray;  very  tirra;  consistent; 
saturated.  Screena7g  Results  (14.5-16  BLS);  TCA^ND,  CCI4=Na 
rCE^ND,  PCE^ND,  BEN^ND,  TOL=^ND,  ETBZ^ND,  XYL^ND, 
rvo^ND. 


Bottom  of  Boring  at  14.5  feet 


Site  I  nnatlnn:  Springlield  ANGB _ 

Pnimfy:  Clark _ 

Total  Depth  (leet): . .11:5 _ 

Elev  UtMSiV  1039.8 _ 

Coordinates  fN,Fl  10558.3,13257.7 _ 

SAIC  Pro)  Nn  01-0827-03-0200-002 


A-28 


Sample  Rec 
(teeU 


Lithologic 

Symbol 


Saerce  Appkdtfons 
Iftternatfonaf  Corporation  ' 
An  Bipioyes^yned  Ccapany 


SOIL  BORING  LOG 


OmO  AIR  NA  7I0NAL  GUARD  IRP  SITE  INVESTIGA  UON 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  Nn  •  SB3-2 _ 

Rpoioqi<;>-  Paul  Parfish _ 

Drilling  Pn-  Environmental  Exploration  Inc. 

nriiipr  Jeflery  Childs _ 

Drilling  Meth;  Hollow  Stem  Auger _ 

Start/FInIsh  Date-  08-20-92/08-20-92 


Site  I  nratinn-  Springtleld  ANGB _ 

Dniinty:  Clark _ 

Total  Depth  UppUt  12.5 _ 

Elev  (tt  MSI  1?  1038-9 _ _ 

Coordinates  (n,F1  10822.2, 13330.4 
SAIC  Proi  Nn  01-0827-03-0200-002 


HNU  ^ 

,  ,  Blows/6  in.  (9^  =  Sample  w 

‘PP"’’  sent  to  Lat>)  t 


CL~SILTY  CLAY,  trace  organics;  2.5YR  4/4  tannish  brown;  loose; 
dry.  Screening  Results  (0,5-2.5 BiS);  TCA^ND,  CCI4-ND, 
rCE=Na  PCE=ND,  BEN=ND.  TOL^ND,  ETBZ^Na  XYL^ND, 
TV0=-ND, 


CL-SILTY  CLAY;  10YR  4/2  dark  brown;  lirm;  low  plasticity;  slightly 
moist.  Screening  Results  (Z5-4,5  BIS):  TCA-O.Z  ug/kg, 

CCM^ND,  rCE^ND,  PCE^ND,  BEN=ND.  TOL=ND,  ETBZ^ND, 
XYL^ND.  rVO=ND, 


CL-SILTY  CLAY;  10YR  4/1  dark  grayish  brown;  lirm;  low  plasticity; 
slightly  moist.  (Hydrocarbon  odor)  Screening  Results  (4.5-d,5 
BiS);  rCA=ND,  CCM^ND,  TCE^ND,  PCE^ND,  BEN=I8  ag/kg. 
TOL=fB  ug/kg,  ETBZ^f72  ug/kg,  XYL-^390  ug/kg,  TVO=H200, 


SP-SAND,  coarse,  some  cobbles  (1  to  2"  diameter);  tOYR  2/1 
black;  poorly  sorted.  (Pronounced  hydrocarbon  odor,  black 
liquid  in  last  3-4"  o1  sample)  Screening  Results  (6.5-8  BLS}; 
TCA^Na  CCI4=ND.  TCE=Na  PCE=m  6EN=f7  ug/kg,  T0L=58 
ug/kg,  ETBZ^ND,  XYL^iOQO  ug/kg,  TVO^HZOO. 


SP-SAND,  very  coarse,  some  gravel;  lOYR  2/1  dark  black; 
angular;  poorly  sorted;  saturated.  (Very  pronounced 
hydrocarbon  odor)  Screening  Results  (8.5-fOBLS):  TCA=ND, 
CCI4=ND,  TCE=ND.  PCE^ND,  BEN^ND,  TOL^ND,  ETBZ^ND, 
XYL=-55  ug/kg.  TV0^430.  Screening  Results  (i0.5-t2.5 BiS); 
rCA=Na  CCI4=ND,  rCE^ND,  PCE=ND,  BEN^ND.  TOL^ND, 
ETBZ=ND,  XYi^l85  ug/kg,  TV0=200. 


CL-SILTY  CLAY;  10YR  4/4  brown;  1irm;  moist  (slight  hydrocarbon 
odor)  grades  to  SILTY  CLAY;  lOYR  4/1  gray;  tirm;  dense; 
saturated.  Screening  Results  (12.5-14  BLS);  TCA=ND,  CCI4-ND, 
rCE^/va  PCE^ND,  BEN=ND.  Ta=ND.  ETBZ^ND,  XYL^ND, 
TY0-i40.  Screening  Results  (12.5-14  BLS)  D^^licete;  TCA=ND, 
Ca4=ND,  TCE==ND,  PCE^ND,  BEHIND,  TOi=ND,  ETBZ^ND, 
XYL^ND,  TVO^ND. 
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OHIO  AIR  NA  TIONAL  WARD  IRP  SITE  INVESTI6A  TION 
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Borehole  Mn.r  SB3-3 _ 

Paul  Parrish _ 

Drilling  Pn-  Environmental  Exploration  Inc, 

HriHpr  Jeltery  Childs _ 

Drilling  Meth:  _  HoJ>ow_  gle m  Auger _ 

Start/Finish  08-20-82/08-20-82 
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ng 

cc  to 

FILL,  some  silty  clay;  lOYR  A/A  brown;  loose;  low  plasticity;  dry. 
Screening  Results  (0,5-2,5 BLS):  TCAH2  ug/kg,  COA^ND, 
TCE=^0.4  ug/ka  PCE^ND,  BEN^97  ug/ka  TOL-^II  ug/kg.  ETBZ^32 
ug/kg,  XYL=f43  ug/kg,  rV0^690, 


CL-SILTY  CLAY;  lOYR  grayish  brown;  lirm;  low  plasticity;  dry  with 
small  percent  gray  mottling.  Screening  Results  (2,5-4. 5  BLS): 
rCA-‘0,2  ug/kg,  TCE^ND,  PCE=ND.  BEN=25  ug/kg. 

TOL^Na  ETBZ=Na  XYL^ND,  TV0=270. 

CL-SILTY  CLAY;  tOYR  5/4  tannish  brown  with  mottling  o1  CLAY; 
iOYR  4/1  gray  and  CLAY,  trace  pebbles;  tOYR  5/6  rust  color;  lirm; 
low  plasticity;  moist.  Screening  Results  (4.5-S.5  BLS);  TCA-ND, 
Ca4==ND,  rCE=ND,  PCE=NDr  BEN^^ND,  T0L=ND,  ETBZ=^ND, 

XYL^Nq  rvo^ND. _ 

CL-SANDY  CLAY,  very  tine  sand  and  pebbles  (1-2  cm),  tOYR  4/4 
brown;  moderately  firm;  moderate  plasticity;  moist  with  trace 
gray  mottling.  Screening  Results  (6.5-8.5  BLS):  TCA=ND, 

CC{4=ND.  rCE=Na  PCE^Na  BEN-^Na  roi^Na  ETBZ=ND, 

\  Xn^’ND,  TV0=330. _ 

CL-SILTY  CLAY;  IOYR  4/4  brown;  lirm;  moist;  with  2“  sand  layer; 
line;  well  sorted;  well  rounded.  Screening  Results  (8.5-10.5  BLS): 
rCA=Na  CCi4=-Na  TCE=Na  PCE=^m  ben^^nu  T0L=ND, 

ETBZ^Ng  XYL^m  rvo-^foo.  _ 

CL-SILTY  CLAY,  trace  pebbles;  IOYR  4/4  brown;  1irm;  low 
plasticity;  moist.  Screening  Results  (10.5-12.5 BLS):  TCA=ND, 

Ca4=Na  rCE^ND.  pce=nd,  ben=-nd,  tol^nd,  etbz^nd. 

XYL^Na  TVO^ND, 

_  ■  _ _ 

CL-SILTY  CLAY;  IOYR  4/4  brown;  lirm;  moist  grades  Into  SILTY 
SAND;  very  coarse;  angular;  poorly  sorted;  saturated.  Screening 
Results  (12.5-14.5  BLS);  TCA^ND,  CCI4=Na  TCE-^ND.  PCE^ND, 
BEN=ND,  TOL^m  ETBZ=Na  XYL^ND.  TVO^ND. 

SP-SAND,  small  percent  gravel;  very  angular;  poorly  sorted; 
saturated.  Screening  Results .  (14.5-16  BLS):  TCA-ND,  CCI4-ND, 
TCE^^ND,  PCE-^Na  BEN^ND.  TOi^m  ETBZ=ND,  XYL^ND, 

TVQ^ND.  Screening  Results  (14.5-16  BLS)  Duplicate;  TCA^O.3 
\  ug/kg,  CCIA^ND,  rCE=^ND,  PCE=-ND.  BEHIND,  rOL=ND,  ETBZ=ND. 
\XYL^ND,  TVO=^eOO. 


Site  I  nrpfinn-  SprlngHeld  ANGB 

County:_£Mdl _ 

Total  Depth  (teet):__!l:§ _ 

Elev  (It  MSI  )•  _ _ 

Coordinates  (m,f1  10492.7. 13264.1 
SAIC  Proi  Mn  0t-0827-03-020Q-( 
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3-2-3-3  SB3-3-2  SS  0.8 


SB3-3-3  SS 


3-4-e-7  SB3~3-4  SS  0,7 
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Starl/FInIsh  Date:  05-18-83/05-19-93 


Site  I  nrsatinn;  Springlleld  AN6B 

County:_S5£!S _ 

Total  Depth  (feet):_!i _ 

Elev  (tt  MSI  1-  <0^0-5 _ 

Coordinates  <N,F1  1580.8,  2340.3 
SAIC  Pro!  No  01-0827-03-0200-003 
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OHIO  AIR  NA  nOHAL  GUARD  IRP  SITE  INVESTIGA  TION 
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1-:  SB3-5 _  Site  I  nratinn-  Springtield  ANGB 

Tom  Weatherly _  Counly:_£!5!i _ 

Environmental  Exploration  Inc. _  Total  Depth  (feet):_!6 _ 

in  Wolle _  Elev  HfMc;n-  1039.5 _ _ 

,  Hollow  Stem  Auger _  Coordinates  (tun  1654.8.2330.3 

I  riaro'  05~19~83/05~l9-83  SAIC  Pro!  Mn  0l~0827-03~0200— 003 
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SOIL  BORING  LOG 


OHIO  AIR  NA  TIONAL  GUARD  IBP  SITE  INVESTIGA  TION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  No.!  „  SB4~I _ 

6eologlst:...-P9^lP?r/[?^ _ 

Drilling  Pn-  Environmental  Exploration  Inc. 

nriiipr  Jellery  Childs _ 

Drilling  MPthr  Hollow  Stem  Auger _ 

Start/FInIsh  Date:..9.?"'.^.^lg.?/£Q.r-lgr..?j _ 


Site  Location:- 
PrtMnfv/*  Clark 


Springtielci  ANGB 


County:  _ 

Total  Depth  (1eet):-J _ 

Elev  nt  MSL):-Jgl2J _ 

Coordinates,  (N,E)  8720.9, 12232.7_ 


SAIC  Pro]  Nn  OI-OSgT-OS-OaQO-OOg 


Sample  No. 
Blows/8  in.  (*  =  Sample 
sent  to  Lab) 


SN-SILTY  SAND,  some  pebbles,  line  sand;  10YR  3/3  brown; 
loose;  well  rounded  sand;  low  plasticity;  dry.  Screening  Results 
(0,5-Z5BiS};  rCA=ND,  CCI4=ND,  TCE=-ND,  PCE=ND,  BEHIND, 
TOL^ND,  ETBZ=ND,  XYi=NDr  TVO^ND, 


CL-SILTY  CLAY,  trace  tine  sand;  lOYR  3/8  dark  yellowish  brown; 
well  rounded;  dry  to  4.0,  moist  below.  Screening  Results 
(2.5’-4.5  BLS);  TCA^ND,  CCI4==ND.  TCE^^ND,  PCE=ND.  BEN=ND. 
rOi=ND,  ETBZ^NO,  XYL^ND,  TVO^ND, 


CL-CLAY,  trace  sand;  10YR  3/8  dark  yellowish  brown;  moist. 
Screening  Results  (45-6,5  BIS);  TCA=ND,  CCI4^Na 
PCE^ND,  BEN=ND,  TOL==ND,  ETBZ-^ND,  XYL^ND,  TVO^ND. 


CL-CLAY;  lOYR  3/6  dark  yellowish  brown;  saturated. 


SP-CLAYEY  SAND,  very  coarse,  trace  slit;  lOYR  4/6  dark 
yellowish  brown;  angular  sand;  poorly  sorted;  wet. 


SB4-I-1* 

SS 

SB4-1-2* 

SS 

SB4-1-3 

SS 
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OHIO  AIR  NA  TIONAL  BOARD  IRP  SITE  INVESTI6A  TION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  Mn.:  SB4-2 _ 

Paul  Parrish _ 

Drilling  rn»  Environmental  Exploration  Inc. 

HrMipr  Jetlery  Childs _ 

Drilling  Meth;JjoLLo_w  SJem^  A  _ 

Start/FInish 


Site  I  nngqtinn!  Springlield  ANGB 

County;_2Ml!l _ 

Total  Depth  (leet):  6.5 _ 

Elev  (It  MSP: . _ 

Coordinates  (N,E)  8758.8, 12268.4 


SAIC  Pro]  No- 


01-0827-03-0200-002 


ML-SILT,  trace  sand;  10YR  3/4  dark  yellowish  brown;  medium 
dense;  dry.  Screening  Res a/ts  (0.5-2.5 BLS);  TCA=ND,  CCI4=ND, 
TCE=Na  PCE=^ND,  BEN=ND,  T0L=^ND,  ETBZ^Na  XYL-=Na 
TVO^ND, 


ML-SANDY  SILT,  trace  pebbles;  lOYR  3/3  brown;  dry  to  4.0,  wet 
below.  Screening  Results  {Z5-<5  BLS};  TCA^^NO,  CCM^ND, 
rCE=Na  PCE^Na  BEN-^ND,  TOL^-NQ,  ETBZ^Na  XYL==Na 
TVO^ND.  Screening  Results  U5-6S  BLS);  fCA  CCM=^Na 
rCE^Na  PCE^ND,  BEHIND,  m=M7,  ETBZ^ND,  XYL=^ND, 
TVO=ND, 


SN-SILTY  SAND,  very  coarse  sand;  10YR  4/6  dark  yellowish 
brown;  angular;  poorly  sorted;  saturated.  Screening  Results 
(e.5-8,5  BiS);  rCA^O.3  ug/kg,  CCI4=^Na  TCE^ND.  PCE=Na 
BEN^ND,  TOL^ND,  ETBZ=^ND,  XYL=^ND.  TYO^iZO. 


Sample  No. 
Blows/6  in,  (*  =  Sample 
sent  to  Lab) 


SB4-2-m 


0  2-8-12-16  SB4-2-2)t  SS  1.8 


NR  3-7-7-12  SB4-2-3  Grab  2.0 


0  1-5-10-12  SB4-2-4  SS  LB 
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ML-CLAYEY  SILT,  trace  line  sand  and  pebbles;  SYR  3/1  very 
dark  gray;  loose;  dry.  Screening  Results  (0,5-2.5 BLS); 
TCA=NQ,  CCI4^ND^  TCE=Na  PCE-^ND,  BEN^^Na  T0L=Na 
ETBZ^ND,  XYL=^ND,  TV0^260. 


ML-SILT,  trace  line  sand  and  pebbles;  10YR  4/4  dark  yellowish 
brown;  loose;  moist  to  wet.  Screening  Results  (2,5-4,5  BiS): 
TCA^ND,  CCI4=ND,  rCE=Na  PCE=^Na  BEN^ND,  TOi^ND, 
ETBZ^ND,  XYL=^ND,  TV0=ND,  Screening  Results  (4.5-6.5  BiS); 
TCA^ND,  CCI4-^ND,  TCE-^ND,  PCE^ND,  BEN=68  ug/kg.  T0L=2I4 
ug/kg.  ETBZ=^622  ug/kg,  XYl=674  ug/kg,  rV0=5.900, 


NL-SILT.  trace  pebbles  and  very  line  sand;  lOYR  3/3  dark 
brown;  saturated.  Screening  Results  (6.5-8,5  BLS):  TCA=ND, 
Ca4=N0,  TCE=ND,  PCE-^ND,  BEN=Na  T0i=^ND,  ETBZ=m 
XYi==ND,  rVO^^ND. 
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OHIO  AIR  NA  TIONAL  6UARD IRP  SITE  INVESTIGA  TION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  No,!  SB5-t _ 

Geoloqi^h  Paul  Parrish _ 

Drilling  rn-  Environmental  Exploration  Inc. 

Driiipr  Jeltery  Childs _ 

Drilling  Meth:_  HQ»ow  Stem  Auger _ 

Start/Finish  Date! 


Site  I  nr;?=>Hnn-  Springfield  ANGB 

County:_Clark _ 

Total  Depth  (teet):..  _ 

Elev  (1t  MSI  ):___M2.0 _ 

Coordinates  (N,F1  10032.9,  13072.3 
SAIC  Proi  Mn  QI-Q827-Q3-O2Q0-C 


Blows/6  in. 


Sample  No. 

“  Sample  ^ 
sent  to  Lab)  e 


CL-CLAY,  trace  coarse  sand  and  medium  pebbles:  lOYR  4/3 
brown  to  dark  brown;  loose;  moist. 


CL-SILTY  CLAY,  trace  coarse  sand;  lOYR  4/6  dark  yellowish 
brown;  loose;  moist.  Screenmg  Results  (S-7 BLS};  TCA=NO, 
COA^^ND,  rCE^ND,  PCE^ND,  BEHIND.  TOL^ND,  ETBZ^ND, 
\XYL=ND.  TVO^D. 


ML-CLAYEY  SILT,  trace  coarse  sand  and  medium  to  large 
pebbles:  lOYR  3/3  dark  brown;  lirra;  moderate  plasticity. 
Screening  Results  (7-9  BLS);  TCA=ND,  CCI4=ND,  TCE=W, 
PCE=Na.  BEN=ND,  TOL^NQ.  ETBZ=ND.  Xn=ND.  TV0=I70. 


CL-SILTY  CLAY,  trace  medium  pebbles:  tOYR  4/1  dark  gray:  lirm; 
high  plasticity:  consistant:  loose:  moist.  Screening  Results  (IH3 
BLS);  TCA^ND,  Ca4=ND,  TCE=ND.  PCE=ND.  BEHIND,  TOL=ND. 
ETBZ=ND,  XYL=ND.  TV0=I30. 


CL-SILTY  CLAY,  trace  very  coarse  sand  and  medium  to  large 
pebbles;  I0YR4/}  dark  gray;  1irm;  consistant;  high  plasticity; 
dense;  moist. 

3-3-5-5 

SB5-1-4 

2-4-5-e 

SB5-I-5 

CL-SILTY  CLAY,  trace  medium  to  large  pebbles  and  sand; 

I0YR4/I  dark  gray;  lirm;  consistant;  high  plasticity;  wet. 

3-8-13-11 

SB5-1-6 

SP-SAND,  very  coarse,  some  pebbles;  10YR  3/t  very  dark  gray; 
loose;  poorly  sorted;  saturated.  Screenhg  Results  (25-27 BLS); 
TCA=^Na  CCf4=Na  rCE=Na  PCE^Na  BEN=-Na  rOL=ND, 

7-7-7-12 

SBS-\-7% 

~\  ETBZ=NO,  XYL=ND.  TVO^^ND.  f 

Bottom  of  Boring  at  27  feet 
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OHIO  AIR  NA  TIONAL  6UARD  IRP  SITE  INVESTI6A  TION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  No.:.  SB5--2 _ 

r.pningKf  Paul  Parrish _ 

Drilling  nn-  Environmental  Exploration  Inc. 

nriiipr  iietlery  Childs _ 

Drilling  MPthc  HoHow  Stem  Auger _ 

Start/Finish 


CL-CLAY,  trace  silt  and  coarse  sand;  2.5YR  4/4  olive  brown; 
dense;  moist.  Scfeer)ir)g  Results  (5-7 BiS):  TCA=ND,  CCI4=ND, 
TCE^NO,  PCE=ND.  BEN=ND,  Ta=-ND,  ETBZ=ND,  XYL^ND, 
TV0=1500. 


CL-SANDY  CLAY,  coarse  sand;  tOYR  3/3  dark  brown;  consistant; 
dense;  firm;  moist. 


CL-SILTY  CLAY,  small  percent  very  coarse  sand  and  medium 
pebbles;  iOYR  4/1  dark  gray;  dense;  moist. 


CL~SANDY  CLAY,  very  coarse  sand;  IOYR  4/1  dark  gray;  dense; 
moist;  large  limestone  cobble. 


SP-SAND,  very  coarse,  medium  pebbles;  IOYR  3/1  very  dark  gray; 
poorly  sorted;  saturated.  Screening  Resuits  (3i-32.5  BLS); 

rcA=//a  ccM=m  rcE^Na  PCE=Na  ben^-nd,  roi^Na 

ETBZ^^ND,  XYL=^ND,  TVO=^ND, 


Bottom  of  Boring  at  31  feet 


Site  I  nnafinn*  Springfield  ANGB 

County:— _ 

Total  Depth  (feet):—?] - 

Elev  (ft  MSP: . _ 

Coordinates  (N,EL3i25:§iJ§!21iL 


SAIC  ProjNo. 


01-0827-03-0200-002 


Blows/6  in. 


2-4-4-6  SB5-2-I*  SS 


Grab  1.0 


7-4-4-10  SB5-2-2*  SS 


2-6-13  SB5-2-3  SS  1.0 
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SOIL  BORING  LOG 


OHIO  AIR  NA  TIONAL  WARD  IRP  SITE  INVESTISA  TION 
SPRINGFIELD  AIR  NATIONAL  GUARD  BASE 


Borehole  No.;  SB5-3 _ 

riPoingkr-  Toin  Weatherly _ 

Drilling  pq-  Environinental  Exploration  Inc. 

nriiiPf  tiellery  Childs _ 

Drilling  Methr  Hollow  Stein  Auger _ 

Starl/Finish  Rotp;  08-18-92/08-18-92 


Materia!  Description 


Site  I  nnstinn!  Springlield  ANG_B__ 

County:_9]5£k _ 

Total  Depth  {1eet):....jij _ 

Elev  (tt  MSL):.J^£i? _ 

Coordinates  (m,F1  !3384J 

SAIC  Pro]  No  Q1‘“Q827-Q3-0200“( 


Blows/6  in. 


Sample  No.  ^ 
(*  =  Sample  b 
sent  to  Lab)  e 
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ML-SANDY  SILT,  trace  clay;  lOYR  5/4  light  olive  brown;  dry. 
Screen/ng  Resufts  (0,5-2  BLS);  TCA^Na  CCtA^Na  TCE^ND, 
PCE=ND,  BEN^ND,  T0L=ND.  ETBZ^ND,  XYL-^NQ,  TV0=ND, 


ML-SANDY  SILT,  trace  medium  pebbles;  10 YR  5/4;  moist. 


ML-SANDY  SILT,  trace  clay;  iOYR  4/4  olive  brown. 


ML-SANDY  SILT,  some  cobbles  (up  to  40  mm),  trace  clay;  2.5YR 
4/2  dark  grayish  brown;  slightly  moist. 


NL-CLAYEY  SILT,  some  coarse  sand  and  gravel;  IOYR  4/i  dark 
gray;  moist. 


ML'CLAYEY  SILT,  some  coarse  sand  and  gravel;  IOYR  4/2  dark 
grayish  brown;  1irm;  consistent;  saturated.  Screening  ResuHs 
(26,5-28,5 BLS);  TCA^ND.  CCI4=ND.  TCE-^ND.  PCE=ND,  BEHIND, 
T0L=ND,  ETBZ=ND,  XYL^ND,  TYO-^ND.  Screening  Resuits 
(26,5-28,5 BLS)  Dupitaie;  rCA==ND,  CCI4==ND,  TCE=W,  PCE=Na 
I  BEN^ND,  rOL^ND,  ETBZ^ND,  XYL^ND,  TYO^^ND, 


Bottom  of  Boring  at  26,5  feet 


9-11-23-24 

No  Recovery 

SS 

0 

2-8-11-12 

SB5-3-2* 

SS 

NR 

AQUIFER  TESTING 


Introduction 

Single  well  aquifer  testing  was  used  to  aid  in  the  aquifer  characterization  at  the  Springfield 
GANG  Air  Station  in  Springfield,  Ohio.  Values  of  hyi’aulic  conductivity  were  estimated  using 
data  generated  from  single  well  slug  tests  in  6  monitoring  wells.  A  "slug"  (ie.  an  enclosed 
cylinder  of  known  volume)  was  used  to  instantaneously  displace  known  volumes  of  water  within 
each  monitoring  well,  subsequently,  raising  or  lowering  the  water  level  within  the  wells.  The  re¬ 
equilibration  of  the  water  level  within  each  well  to  the  instantaneous  stress  was  accurately 
measured  using  a  pressure  transducer  and  an  automatic  recording  device.  After  the  water  level 
within  each  well  had  re-equilibrated,  or  after  sufficient  time  had  passed  to  effectively  characterize 
the  rate  of  re-equilibration,  the  tests  were  ended.  The  recorded  water  level  measurements  and 
times  were  then  analyzed  using  a  slug  test  model  for  unconfined  aquifers  which  provided 
estimates  of  hydraulic  conductivity. 


Methodology 

All  down-hole  equipment  was  decontaminated  before  and  after  each  slug  test  as  specified  in  FP 
3-1  of  the  SOPs  (Science  Applications  International  Corporation,  1991). 

Water  levels  within  all  monitoring  wells  were  recorded  with  an  electric  water  level  indicator  and 
allowed  to  equilibrate  to  atmospheric  pressure  prior  to  all  slug  testing. 

An  In-Situ  Inc.  Hermit  Environmental  Data  Logger  (Model  SE  lOOOC)  and  an  In-Situ  Inc.  50  psi 
pressure  transducer  were  used  to  record  all  slug  test  data.  Before  each  test  the  pressure 
transducer  was  lowered  to  at  least  10  feet  below  the  water  level  or  to  within  1  foot  of  the  bottom 
of  the  well.  Water  levels  within  the  wells  were  then  monitored  periodically  until  becoming 
stable.  The  pressure  transducer  was  then  checked  for  accuracy  by  taking  a  water  level  reading, 
raising  the  pressure  transducer  a  measured  distance,  taking  another  water  level  reading,  and 
comparing  the  difference  of  the  pressure  transducer  water  level  readings  to  that  of  the  measured 
distance.  The  data  logger  was  then  programmed  by  entering  a  slug  test  identification  number, 
specific  pressure  transducer  information,  and  the  frequency  at  which  to  take  water  level 
measurements. 

A  6-foot,  lV4-inch  outer  diameter  stainless  steel  slug  was  used  in  all  slug  tests.  The  slug  was 
quickly  lowered  ("slug  in")  to  approximately  0.5  feet  above  the  pressure  transducer  (to  obtain  a 
maximum  displacement)  at  the  beginning  of  each  test  while  simultaneously  starting  the  data 
logger. 

Water  levels  were  continuously  recorded  by  the  data  logger  and  periodically  monitored  by  field 
personnel  to  track  the  re-equilibration  of  the  water  level  within  the  wells.  When  re-equilibration 
was  complete,  or  after  sufficient  time  had  passed  to  effectively  characterize  the  rate  of  re¬ 
equilibration,  the  data  logger  was  stopped.  If  water  levels  had  completely  re-equilibrated,  a 
second  slug  test  was  performed  by  instantaneously  removing  the  slug  ("slug  out"). 
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Slug  test  data  were  down-loaded  and  saved  in  magnetic  format  at  the  end  of  each  day. 

After  all  the  slug  test  data  were  collected,  the  data  were  analyzed  using  the  Bouwer  and  Rice  slug 
test  method  (Bouwer  and  Rice,  1976;  Bouwer,  1989a;  Bouwer,  1989b)  as  outlined  in  Appendix 
A. 


Results 

The  results  of  the  Bouwer  and  Rice  slug  test  analyses  are  tabulated  in  Table  1. 


Table  1 :  Bouwer  and  Rice  Slug  Test  Results 

Well  Identification 

Test  Type 

Estimated  Hydraulic  Conductivity 
(ft/min) 

MWBGl-1 

Slug  In 

displacement  too  small 

Slug  Out 

4.129  X  10-^ 

MWBG2-1 

Slug  In 

displacement  too  small 

Slug  Out 

2.822  X  lO"* 

MWl-1 

Slug  In 

5.459  X  10-* 

MW2-1 

Slug  In 

6.866  X  lO"* 

Slug  Out 

water  level  below  pressure  transducer 

MW3-1 

Slug  In 

2.101  X  10* 

MW4-1 

Slug  In 

,  ^  ,^T.620  X  lO"* 

Slug  Out 

2.828  X  lO"* 

Discussion  and  Conclusions 

The  accuracy  of  the  pressure  transducer  was  checked  prior  to  each  slug  test.  The  recorded 
difference  between  pressure  transducer  readings  for  a  measured  distance  never  exceeded  ±2%, 
which  is  considered  acceptable  for  a  Hermit  50  psi  pressure  transducer. 

Data  collected  from  the  "slug  in"  tests  for  MWBGl-1  and  MWBG2-1  were  not  used  due  to  low 
initial  head  displacements.  The  difference  in  head  displacements  between  the  "slug  in"  and  "slug 
out"  tests  was  probably  the  result  of  the  different  rates  the  slug  was  lowered  and  raised;  the  slug 
was  much  easier  to  remove  from  the  well  ("slug  out")  and  therefore  could  be  done  quicker.  Data 
from  a  "slug  out"  test  was  unobtainable  for  MW2-1  because  the  water  level  within  the  well  went 
below  the  pressure  transducer.  "Slug  out"  tests  were  not  performed  for  monitoring  wells  MWl-1 
and  MW3-1  due  to  very  low  recovery  rates. 
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Various  assumptions  regarding  the  hydrogeology  were  made  to  accommodate  the  monitoring  well 
data  to  the  Bouwer  and  Rice  model.  Some  of  these  assumptions  include; 

•  The  aquifer  is  unconfined.  Only  monitoring  well  MWBG2-1  has  characteristics 
of  a  confined  aquifer.  Ground  water  was  not  encounteired  during  drilling  until  a 
sand  zone,  approximately  17  feet  below  ground  surface,  was  drilled  into.  Current 
water  level  measurements  are  approximately  5  feet  below  ground  surface,  which 
supports  the  concept  of  confining  pressures  in  this  sand  unit.  However,  it  was  not 
possible  to  fit  the  slug  test  data  for  this  well  to  a  confined  ^uifer  slug  test  model. 

•  The  aquifer  bottom  is  at  the  bottom  of  the  screened  portion  of  the  well.  True 
aquifer  classifications  and  depths  are  unknown  at  the  site,  therefore,  for  reasons 
of  consistency,  the  thickness  of  the  aquifer  was  considered  to  be  from  the  water 
table  to  the  bottom  of  the  screen  in  the  well.  Under  homogeneous  and  horizontal 
flow  conditions,  hydraulic  conductivity  values  would  be  relatively  insensitive  to 
changes  in  the  aquifer  thickness  parameter. 

•  The  saturated  material  along  the  screened  section  of  the  well  is  one  hvdrogeologic 
unit.  The  geologic  sequences  along  the  screened  portion  of  the  wells  are  actually 
comprised  of  different  units  of  silts  and  clays,  and  even  sands  in  some  wells.  In 
this  scenario,  under  horizontal  flow  conditions,  the  single  value  of  hydraulic 
conductivity  calculated  for  each  well  would  actually  represent  the  arithmetic 
average  of  each  unit’s  hydraulic  conductivity. 

The  calculated  hydraulic  conductivities  for  monitoring  wells  MWBG2-1,  MWl- 1,  MW2- 1 ,  MW3- 
1,  and  MW4-1  are  consistent  with  values  common  to  silt,  and  the  calculated  hydraulic 
conductivity  for  monitoring  well  MWBGl-1  is  similar  to  values  common  for  a  clean  sand  (Freeze 
and  Cherry,  1979).  The  sand  unit  in  monitoring  well  MWBGl-1  comprises  approximately  50% 
of  the  saturated  sequence,  and,  as  shown  in  Table  1,  the  resulting  calculated  hydraulic 
conductivity  is  greatly  influence  by  this  permeable  sand.  However,  the  sand  units  present  in 
MWBG2-1  and  MWl-1  apparently  do  not  contribute  to  the  calculated  hydraulic  conductivities 
for  these  wells. 

The  pre-slug  test  water  levels  for  all  monitoring  wells,  except  MW4-1,  were  recorded  to  fall 
within  the  screened  portion  of  the  wells.  Therefore,  adjustments  to  the  casing  radii  (r^.)  and 
screen  lengths  (L)  were  made  (as  outlined  by  Bouwer  1989a,  1989b)  to  account  for  the  effects 
of  the  gravel  pack  and  original  borehole  diameter  on  water  level  changes  in  the  screened  portion 
of  the  wells  (Apjjendix  Appendix  B). 
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ATTACHMENT  1 


The  Bouwer  and  Rice  Slug  Test  Model 


Theory 

Based  on  the  Thiem  equation,  Bouwer  and  Rice  (1976)  developed  a  method  to  determine  the 
hydraulic  conductivity  of  an  unconfined  aquifer  from  a  slug  test.  The  method  accommodates  a 
variety  of  well  geometries  including  partial  penetration  and  screened  or  open  wells.  The  ground 
water  flow  rate  into  the  well  when  the  water  level  in  the  well  is  a  distance  y  (Figure  1)  above 
or  below  the  static  ground  water  table  is  described  by  the  Thiem  equation  as: 


Q  = 


2wjCL 


y 

In  {Rjz^) 


(1) 


where; 

Q  =  volumetric  flow  rate  into  well,  [L^/T]; 

K  =  hydraulic  conductivity  of  aquifer  around  well,  [L/T]; 

L  =  length  of  screened  or  open  section  of  well,  [L]  (Figure  1); 

Re  =  effective  radius  over  which  y  is  dissipated,  [L]; 

r„  =  radial  distance  to  undisturbed  portion  of  aquifer,  [L]  (Figure  1). 

The  rate  of  change  (dy/dt)  of  the  water  level  in  the  well  is  defined  as: 


dt 


(2) 


Combining  equations  1  and  2,  integrating  the  result  and  solving  for  hydraulic  conductivity  (K) 
yields: 


K  - 


xlln(RjT^)  1,  yp 
2L  t  y. 


(3) 


where; 

r^  =  radial  distance  of  well  casing,  [L]  (Figure  1), 

yo  =  y  at  time  0,  [L], 

y,  =  y  at  time  t,  [L]. 


A  set  of  empirical  equations,  developed  experimentally,  were  derived  by  Bouwer  and  Rice  which 
relate  R,  to  the  geometry  and  boundary  conditions  of  the  system.  For  a  partially  penetrating  well: 


1.1  ^  A+B  In  [  (Jb-g)  /r  J  1~^ 

ln(.H/rJ  *  L/z^ 


(4) 


and  for  a  fully  penetrating  well: 


1.1 

In 


(5) 


where; 

A,B,C  =  parameters  which  are  functions  of  L/r^,  [dimensionless]; 

H  =  depth  from  the  original  water  table  to  the  bottom  of  the  well,  [L]  (Figure  1); 

b  =  depth  from  the  original  water  table  to  the  bottom  of  the  aquifer,  [L]  (Figure  1). 

When  the  ground  water  level  is  below  the  top  of  the  screen  (Figure  1),  Bouwer  (1989a,b)  stated 
L  should  be  taken  as  only  the  length  of  the  screen  that  is  below  the  static  water  table.  In 
addition,  water  level  changes  in  the  screened  or  open  section  of  the  well  with  a  gravel  pack 
should  be  accounted  for  by  using  the  thickness  and  porosity  of  the  gravel  envelope  when 
calculating  the  equivalent  value  of  r^  for  the  rising  water  level.  This  calculation  is  as  follows: 


(6) 


where; 

r^q  =  equivalent  casing  radius,  [L]. 


Data  Analysis  Procedure 

Values  of  y,  are  plotted  versus  t  on  a  semi-logarithmic  graph  (y,  on  the  logarithmic  axis),  and  a 
straight  line  is  fit  through  the  data  points.  From  the  straight  line  an  arbitrary  value  of  t  and  the 
corresponding  y,  are  chosen.  Knowing  L/r*,  values  for  A  and  B,  for  partially  penetrating  wells 
(or  C,  for  fully  penetrating  wells),  are  determined  graphically  (Bouwer  and  Rice,  1976).  The 
term  ln(Ryr  J  is  solved  for  knowing  values  of  A  and  B  (or  C),  b,  H,  L,  and  using  equation  4 
for  partially  penetrating  wells,  or  equation  5  for  fully  penetrating  wells.  Using  equation  3,  K  is 
calculated  knowing  ln(Ryr*),  t,  y„,  y„  r^  and  L. 
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1.0  BLUE  ASH  AND  SPRINGFIELD  ANG  INVESTIGATION 

Tracer  Research  Corporation  (Tracer  Research)  performed  a  shallow  soil  gas 
investigation  at  the  Blue  Ash  Air  National  Guard  (ANG)  in  Cincinnati,  Ohio,  and  the 
Springfield  ANG  in  Springfield,  Ohio.  The  investigation  was  conducted  April  28  through 
May  4, 1992  for  Science  Applications  International  Corporation  (SAJC). 

1.1  Objective 

The  purpose  of  the  investigation  was  to  evaluate  the  extent  of  possible  subsurface 
contamination  by  screening  shallow  soil  gas  for  the  presence  of  volatile  organic  chemicals 
(VOCs).  Soil  gas  samples  were  collected  and  analyzed  for  the  following  halocarbons  and 
hydrocarbons. 


1,1,1-trichloroethane  (TCA) 

trichloroethene  (TCE) 

tetrachloroethene  (PCE) 

carbon  tetrachloride  (CCI4) 

benzene,  toluene,  ethylbenzene,  and  xylenes  (BTEX) 

total  volatile  hydrocarbons  (TVHC) 

1.2  Overview  of  Results 

For  this  investigation,  1 14  soil  gas  samples  were  collected  at  depths  of  1.5  to  10 
feet  below  grade  from  1 14  locations.  At  the  Blue  Ash  ANG  site,  low  levels  of  benzene, 
TVHC,  TCA,  TCE,  PCE,  and  CCI4  were  detected  in  concentrations  ranging  from  0.0004  to 
1  micrograms  per  liter  (ug/1). 

At  the  Springfield  ANG  site,  benzene  and  TVHC  were  detected  throughout  the  site 
in  concentrations  ranging  from  0.008  to  670  ug/1.  Toluene  was  detected  at  one  location  at  a 
concentration  of  22  ug/1  and  xylenes  were  detected  at  four  locations  in  concentrations  from  3 
to  13  ug/1.  Low  levels  of  TCA,  TCE,  PCE,  and  CCI4  were  also  detected  at  this  site  in 
concentrations  from  0.0004  to  0.3  ug/1. 
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2.0  SITE  DESCRIPnON 

The  subsurface  of  both  the  Blue  Ash  ANG  and  Springfield  ANG  sites  consists  of 
clay  and  sand  interfaces.  The  depth  to  groundwater  at  the  Blue  Ash  ANG  site  is  6  to  8  feet 
below  grade.  The  groundwater  flow  is  to  the  southeast.  The  depth  to  groundwater  at  the 
Springfield  ANG  site  is  2  to  10  feet  below  grade.  The  direction  of  the  groundwater  flow  is 
unknown, 

3.0  SAMPLING  PARAMETERS 

Soil  gas  sampling  probes  consisted  of  7-  and  14-foot  lengths  of  3/4-inch  diameter 
hollow  steel  pipe.  The  probes  were  fitted  with  detachable  drive  tips  and  advanced  to  the 
desired  depth.  The  probes  at  Blue  Ash  ANG  were  hand  pounded  to  depths  of  1.5  to  3  feet 
below  grade.  The  probes  at  the  Springfield  ANG  were  hydraulically  pushed  to  depths  of  2 
to  10  feet  below  grade. 

The  aboveground  end  of  each  probe  was  fitted  with  an  aluminum  reducer 
(manifold)  and  a  length  of  polyethylene  tubing  leading  to  a  vacuum  pump.  Soil  gas  was 
pulled  by  the  vacuum  pump  into  the  probe.  Samples  were  collected  in  a  glass  syringe  by 
inserting  a  syringe  needle  through  a  silicone  rubber  segment  in  the  evacuation  line  and  down 
into  the  .steel  probe.  The  vacuum  was  monitored  by  a  vacuum  gauge  to  ensure  an  adequate 
gas  flow  from  the  vadose  zone  was  maintained. 

The  volume  of  air  within  the  probe  was  purged  by  evacuating  2  to  5  probe  volumes 
of  gas.  The  evacuation  time  in  minutes  versus  the  vacuum  in  inches  of  mercury  (Hg)  was 
used  to  calculate  the  necessary  evacuation  time.  The  vacuum  in  inches  Hg  was  recorded  at 
each  sampling  location. 

Except  for  Samples  BA-SG-EF-1  and  BA-SG-EF-3,  sample  probe  vacuums  at  the 
Blue  Ash  ANG  ranged  from  3  to  12  inches  Hg.  Both  BA-SG-EF-1  and  BA-SG-EF-3  had 
vacuums  of  15  inches  Hg.  The  maximum  vacuum  recorded  at  the  Blue  Ash  ANG  was  26 
inches  Hg. 

Except  for  Samples  S-LF-SG-B12,  S-LF-SG-D6,  and  S-LF-SG-D2,  sample  probe 
vacuums  at  the  Springfield  ANG  ranged  from  3  to  20  inches  Hg.  Sample  S-LF-SG-B12  had 
a  vacuum  of  22  inches  Hg;  S-LF-SG-D6  and  S-LF-SG-D2  had  vacuums  of  23  inches  Hg. 
The  maximum  vaccum  recorded  at  the  Springfield  ANG  was  26  inches  Hg. 
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At  the  Blue  Ash  ANG,  a  strong  hydrocarbon  odor  was  persceptible  in  Sample 
BA-SG-CD-2.  At  the  Springfield  ANG,  water  was  encountered  at  sampling  locations 
S-LF-SG-B8,  S-LF-SG-JO,  S-LF-SG-FO,  S-LF-SG-B6,  and  S-FL-SG-F6  at  4  to  6  feet  below 
grade. 

4.0  ANALYTICAL  PARAMETERS 

During  this  investigation,  at  the  Blue  Ash  ANG  4  to  8  milliliters  (ml)  of  soil  gas 
were  collected  for  each  sample  and  immediately  analyzed  in  the  Tracer  Research  analytical 
van.  Subsamples  (duplicates)  from  these  samples  were  injected  into  the  gas  chromatograph 
(GC)  in  a  volume  of  500  microliters  (ul). 

At  the  Springfield  ANG,  3  to  9  ml  of  soil  gas  were  collected  for  each  sample  and 
immediately  analyzed.  Subsamples  from  these  samples  were  injected  into  the  GC  in 
volumes  of  1  to  1,000  ul. 

4.1  Analyte  Qass 

The  soil  gas  samples  were  analyzed  for  the  following  analyte  classes  and 
compounds: 

Analyte  Gass:  Aromatic,  Aliphatic,  and  Alicyclic  Hydrocarbon 
benzene,  toluene,  ethylbenzene,  xylenes  (BTEX) 
total  volatile  hydrocarbons  (TVHC 

Analyte  Class:  Halogenated  hydrocarbon 
1,1,1-trichloroethane  (TCA) 
trichloroethene  (TCE) 
tetrachloroethene  (Pd) 
carbon  tetrachloride  (CCU) 

4.2  Chromatographic  System 

A  Hewlett  Packard  5890  Series  II  gas  chromatograph,  equipped  with  an  electron 
capture  detector  (ECD),  a  flame  ionization  detector  (FID),  and  two  computing  integrators, 
was  used  for  the  soil  gas  analyses.  Compounds  were  separated  in  the  GC  on  6  foot  by  1/8 
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inch  outer  diameter  (OD)  packed  analytical  columns  with  chromosorb  (OVIOI)  as  the 
stationary  phase  in  a  temperature  controlled  oven.  Hydrocarbons  were  detected  on  the  FTD 
and  halocarbons  were  detected  on  the  ECD.  Nitrogen  was  used  as  the  carrier  gas.  The 
instrument  calibrations  were  checked  periodically  throughout  each  day  to  monitor  the 
response  factor  and  retention  time.  The  following  paragraphs  explain  the  GC,  ECD,  and 
FID  processes. 

GC  Process 

The  soil  gas  vapor  is  injected  into  the  GC  where  it  is  swept  through  the  analytical 
column  by  the  carrier  gas.  The  detector  senses  the  presence  of  a  component  different  from 
the  carrier  gas  and  converts  that  information  to  an  electrical  signal.  The  components  of  the 
sample  pass  through  the  column  at  different  rates,  according  to  their  individual  properties, 
and  are  detected  by  the  detector.  Compounds  are  identified  by  the  time  it  takes  them  to  pass 
through  the  column  (retention  time). 

ECD  Process 

The  ECD  captures  low  energy  thermal  electrons  that  have  been  ionized  by  beta 
particles.  The  flow  of  these  captured  electrons  into  an  electrode  produces  a  smaU  current, 
which  is  coUected  and  measured.  When  the  halogen  atoms  (halocarbons)  are  introduced 
into  the  detector,  electrons  that  would  otherwise  be  collected  at  the  electrode  are  captured  by 
the  sample,  resulting  in  decreased  current  The  current  causes  the  conqjuting  integrator  to 
record  a  peak  on  a  chromatogram.  The  area  of  the  peak  is  compared  to  the  peak  generated 
by  a  known  standard  to  determine  the  concentration  of  the  analyte. 

FID  Process 

The  FID  utilizes  a  flame  produced  by  the  combustion  of  hydrogen  and  air.  When  a 
component  which  has  been  separated  on  the  GC  analytical  column,  is  introduced  into  the 
flame,  a  large  increase  in  ions  occurs.  A  collector  with  a  polarizing  voltage  is  applied  near 
the  flame  and  the  ions  are  attracted  and  produce  a  current  which  is  proportional  to  the 
amount  of  the  sample  compound  in  the  flame.  The  electrical  current  causes  the  computing 
integrator  to  record  a  peak  on  a  chromatogram.  By  measuring  the  area  of  the  peak  and 
comparing  that  area  to  the  integrator  response  of  a  known  aqueous  standard,  the 
concentration  of  the  analyte  in  the  sample  is  determined. 
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4.3  Analyses 

The  detection  limits  for  target  compounds  depend  on  the  sensitivity  of  the  detector 
to  the  individual  compound  as  well  as  the  volume  of  the  injection.  The  detection  limits  of 
the  target  compounds  were  calculated  from  the  response  factor,  the  sample  size,  and  the 
calculated  minimum  peak  size  (area)  observed  under  the  conditions  of  the  analyses.  If  any 
compound  was  not  detected  in  an  analysis,  the  detection  limit  is  given  as  a  "less  than"  value, 
e.g.,  <0. 1  micrograms  per  liter  (ug/1).  The  detection  limits  for  the  target  compounds  are 
presented  for  both  sites  in  the  table  below. 


Table  1.  Detection  Limits  for  Soil  Gas  Compounds 


Compound 

Detection  Limits  (ugA) 

Blue  Ash  Springfield 

benzene 

0.06 

0.05 

toluene 

0.1 

0.01 

ethylbenzene 

0.3 

0.05 

xylenes 

0.3 

0.05 

total  volatile  hydrocarbons 

0.3 

0.06 

1,1,1-trichloroethane 

0.0004 

0.0005 

trichloroethene  . 

0.0008 

0.0004 

tetrachloroethene 

0.001 

0.0005 

carbon  tetrachloride 

0.0004 

0.0005 

May  27.  1992 


C-5 


1-92-204 


TV'acer  Research  Corporat;ton 


5.0  QUALITY  ASSURANCE  AND  QUALITY  CONTROL 

Tracer  Research’s  Quality  Assurance  (QA)  and  Quality  Control  (QC)  program  was 
followed  to  maintain  data  that  was  reproducible  through  the  investigation.  An  overview 
presenting  the  significant  aspects  of  this  p»ogram  is  presented  below. 

S_ojl  Gas  Sampling  Quality  Assurance 

To  ensure  consistent  collection  of  soil  gas  samples,  the  following  procedures  are 
performed: 

-  Sampling  Manifolds 

Tracer  Research’s  custom  designed  sampling  manifold  connects  the  sample  probe 
to  the  vacuum  line  and  pump.  The  manifold  is  designed  to  eliminate  sample  exposure  to  the 
polymeric  (plastic)  materials  that  connect  the  probe  to  the  vacuum  pump. 

The  sampling  manifold  attached  to  the  end  of  the  probe,  forming  an  air  tight  union 
between  the  probe  and  the  silicon  tubing  septum.  The  septum  connect  the  manifold  to  the 
pump  vacuum  line  and  permits  syringe  sampling. 

This  sampling  system  allows  the  sample  to  be  taken  upstream  of  the  sampling 
pump,  manifold,  and  septum.  Since  cross  contamination  of  sampling  equipment  can  be  a 
major  problem.  Tracer  Research  replaces  the  materials  (probe  and  syringe),  between 
sampling  points,  that  contact  the  soil  gas  before  or  during  sampling.  If  the  equipment  is 
contaminated,  all  the  components  are  replaced.  At  the  end  of  each  day  the  manifold  is 
cleaned  with  soap  and  water  and  baked  in  the  GC  oven. 

-Sampling  Probes 

Steel  probes  are  used  only  once  each  day.  To  eliminate  the  possibility  of  cross 
contamination,  they  are  washed  with  high  pressure  soap  and  hot  water  spray,  or 
steam-cleaned.  Enough  sampling  probes  are  carried  on  each  van  to  avoid  the  need  to  re-use 
any  during  the  day. 

-Glass  Syringes 

Glass  syringes  are  usually  used  for  only  one  sample  a  day  and  are  washed  and 
baked  out  at  night.  If  they  must  be  used  twice,  they  are  purged  with  carrier  gas  (nitrogen) 
and  baked  out  between  probe  samplings. 


May  27. 1992 


C-6 


1-92-204 


Tracer  Research  Corporation 


-Sampling  Efficiency 

Soil  gas  pumping  is  monitored  by  a  vacuum  gauge  to  ensure  that  an  adequate  flow 
of  gas  from  the  vadose  zone  is  maintained.  A  reliable  gas  sample  can  be  obtained  if  the 
sample  vacuum  gauge  reading  is  at  least  2  inches  Hg  less  than  the  maximum  measured 
vacuum  of  the  vacuum  pump. 

Analytical  Quality  Assurance  Samples 

Quality  assurance  samples  are  performed  at  the  below  listed,  or  greater,  frequencies 
according  to  the  number  of  soil  gas  samples  analyzed: 


Table  2.  Quality  Assurance  Samples 


Sample  type 

Frequency 

Ambient  Air  Samples 

2  per  day  or  per  site 

Analytical  Method  Blanks 

5%  (1  per  20  samples  or  1  a  day) 

Continuing  Calibration  Check 

20%  (1  every  5  samples) 

Field  System  Blank 

10%  (1  every  10  samples  or  1  a  day) 

Reagent  Blank 

1  per  set  of  working  standards 

Duplicate  Samples 

20%  to  100%  of  all  soil  gas  samples 

The  ambient  air  samples  are  obtained  on  site  by  sampling  the  air  immediately 
outside  the  mobile  analytical  van  and  directly  injecting  it  into  the  GC.  Analytical  method 
blanks  are  taken  to  demonstrate  that  the  analytical  instrumentation  is  not  contaminated. 
These  are  performed  by  injecting  carrier  gas  (nitrogen)  into  the  GC  with  the  sampling 
syringe.  Subsampling  syringes  are  also  checked  in  this  fashion. 
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The  injector  port  septa  through  which  soil  gas  samples  are  injected  into  the  GC  are 
replaced  daily  to  prevent  possible  gas  leaks  from  the  chromatographic  column.  All 
sampling  and  subsampling  syringes  are  decontaminated  after  use  and  are  not  used  again 
until  they  have  been  decontaminated  by  washing  in  anionic  detergent  and  baking  at  100”C. 

Field  blanks  are  analyzed  to  check  for  contamination  of  the  sampling  apparatus, 
e.g.,  probe,  sampling  manifold,  sampling  pump,  and  vacuum  line.  A  sample  is  collected 
using  standard  soil  gas  sampling  procedures,  but  without  putting  the  probe  into  the  ground. 
The  results  are  compared  to  those  obtained  from  a  concurrently  sampled  ambient  air 
analysis. 

If  the  blanks  detect  compounds  of  interest  at  concentrations  that  indicate  equipment 
contamination  or  concentrations  that  exceed  normal  background  levels  (ambient  air 
analysis),  corrective  actions  are  performed.  If  the  problem  cannot  be  corrected,  an 
out-of-control  event  is  documented  and  reported. 

A  reagent  blank  is  performed  to  ensure  the  solvent  used  to  dilute  the  stock 
standards  is  not  contaminated.  Analytical  instruments  are  calibrated  daily  using  fi-esh 
working  standards  made  from  National  Institute  of  Sciences  and  Technology  traceable 
standards  and  reagent  blanked  solvents. 

Quantitative  precision  is  assured  by  duplicating  analysis  of  at  least  20  percent  of 
the  soil  gas  samples.  Duplicate  analyses  are  performed  by  subsampling  vapors  from  the 
original  syringe.  If  short  analysis  times  are  involved,  100  percent  of  the  samples  are 
analyzed  in  duplicate. 

6.0  RESULTS 

The  analytical  results  from  this  soil  gas  investigation  are  condensed  in  Appendix  A. 
The  data  are  presented  by  location  and  by  analyte  concentration.  When  the  compound  was 
not  detected,  the  detection  limit  is  presented  as  a  "less  than"  value,  e.g.,  <0.0001  ug/1. 
Summaries  of  the  soil  gas  samples  at  both  sites  are  presented  in  the  tables  on  the  following 
pages. 
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Compound 


Benzene 


Toluene 


Ethylbenzene 


Total  xylenes 


TVHC 


TCA 


TCE 


PCE 


ecu 


Table  4.  Springfield  Soil  Gas  Sample  Summary 


#  of  sauries  in 
which  coiiq)ound 
was  detected 


Low 

cone. 

ug/L 

High 

cone. 

ug/L 

Sample(s) 

with 

high  cone. 

0.008 

18 

SG-D6 

N/A 

22 

SG-D6 

N/A 

N/A 

N/A 

3 

13 

S-LF-SG-B4 

0.01 

670 

S-F2-SG-48 

0.0002 

0.1 

S-F2-SG.J6 

0.0004 

0.3 

S-LF-SG-B4 

0.001 

0.005 

S-LF-SG-D4 

0.0003 

0.02 

SG-B12 
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APPENDK  D 


Onsite  Gas  Chromatography  Results 


Table  D— 1.  Onsite  Gas  Chromatography  Results  for  Soil  at  Site  1  —  Fire  Training  Area  1 
for  Ohio  Air  National  Guard,  178th  Tactical  Fighter  Group,  Springfield— Beckley  Municipal  Airport,  Springfield,  Ohio 
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Table  D— 2.  Onsite  Gas  Chromatography  Results  for  Soil  at  Site  2  —  Fire  Training  Area  2 
for  Ohio  Air  National  Guard,  178th  Tactical  Fighter  Group,  Springfield— Beckley  Municipal  Airport,  Springfield,  Ohio 
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Table  D— 3.  Onsite  Gas  Chromatography  Results  for  Soil  at  Site  3  —  Leach  Field  and  Outfall 
for  Ohio  Air  National  Guard,  178th  Tactical  Fighter  Group,  Springfield— Beckley  Municipal  Airport,  Springfield,  Ohio 
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-04  6.0-8.0  ND  ND  ND  ND  ND  ND  ND  ND  ND 

-06  10.0-12.0  ND  ND  ND  ND  ND  ND  ND  ND  ND 

-08  14.0-16.0  ND  ND  ND  ND  ND  ND  ND  ND  ND  Saturated  interval  (soil/water  interface).  Sample  sent  to  lab  8/21/92. 


Table  D— 4.  Onsite  Gas  Chromatography  Results  for  Soil  at  Site  4  —  POL  Storage  Area 
for  Ohio  Air  National  Guard,  178th  Tactical  Fighter  Group,  Springfield— Beckley  Municipal  Airport,  Springfield,  Ohio 
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Table  D— 5.  Onsite  Gas  Chromatography  Results  for  Soil  at  Site  5  —  Ramp  Drainage  Ditch 
for  Ohio  Air  National  Guard,  178th  Tactical  Fighter  Group,  Springfield— Beckley  Municipal  Airport,  Springfield,  Ohio 
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Table  D— 6.  Onsite  Gas  Chromatography  Results  for  Soil  at  Background  Locations 
for  Ohio  Air  National  Guard,  178th  Tactical  Fighter  Group,  Springfield— Beckley  Municipal  Airport,  Springfield,  Ohio 
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Table  D— 7.  Onsite  Gas  Chromatography  Results  for  Water  at  Sites  1  — 
for  Ohio  Air  National  Guard,  178th  Tactical  Fighter  Group, 
Springfield— Beckley  Municipal  Airport,  Springfield,  Ohio 
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Table  F-l.  Data  Preientation  Table:  Soil  -  Background  Site,  178  Tactical  Fighter  Group.  SpringfieU  ANGB,  Springfield,  Ohio 
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Table  F-1.  Data  Fie lentatioii  Table:  Soil  -  Bbckgiouzid  Site,  178 I^ctical  Fighter  Group,  Springfield  ANGB,  Springfield,  Ohio  (Continued) 
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Table  Data  Presentation  Table:  Soil  —  Site  4  —  POL  Storage  Area,  Tactical  Fighter  Group 

Springfield  ANGB,  Springfield,  Ohio  (Continued) 
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TIC  Total _ MR^g _ NA _ NA _ NA _ _ _ NA 


Springfield  ANGB,  Springfield,  Ohio  (Continued) 
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Springfield  ANGB,  Springfield,  Ohio  (Continued) 
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TIC  Total _ Mfi/kg _ NA _ NA _  NA _  NA 


Table  F—ll.  Data  Presentation  Table:  Soil  —  Site  4  —  POL  Storage  Area,  17^**  Tactical  Fighter  Gronp 
Springfield  ANGB,  Springfield,  Ohio  (Continued) 


F-139 


t 


Ebi, 


a 

p 

0 


.BP 

*(3 

u 

JS 

00 

(o' 

«"  3 

u  a 

8>c3 

0  0 
IS  IS 

22 
^  u 
I  C 

.S'E 

I  pcT 

n:  O 

-I 

ii  'o 
•S  « 
“  00 
g  .s 


a 

o 

M 

u 

£ 

rt 

rt 

Q 


J  CS  I 
:*? 
I  " 


I  Oh 
1 


1  « 


e§Ss 


cj  a  2  7  V 

On  l>  00  I  I  pL, 


m  CQ  PQ 
P  W  Ph 


•  g>i 

I 

00 


O 

c^oor*  1 
I 


VI  I  Ph 

K 


a 


B 

M  P 

iss 

1“  = 

a  l-s 
2  « 
U  o  « 

<  «  !o 

Eo  I-)  CJ 


&  B 


Q3S 

O  W  « 


o  ^ 

U  Ph 


^1 


8^^ 


i 

C4 

I 

0\ 


A  ^ 

Q  fu 

fa  c3  ' 

‘P.-2  i 

w  p  2 


ddd:^p^pp:d^o:dppoop:d^:=>pdp:dopd:=};=>:d:dppS 


PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP^ 


PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPS^ 


ooooooooooooooooooooooooooooooooo 


bOOAbObOOOOiQOObflOOOQMOiOO&OJO&OOQMieOOObfiOOOOOOeOOO&OOOOODfibO&ObOOOM] 

llllllllllllllllllllllllllllllllll 


I 


2  I  :h  S 


s  g 


B  S 
o  o 

®  I 

S  S 
u  PQ 


3 

u 


3 

o 


ir 

III 


«  V  nl  g  O 


2  2 


Si2f§§SSS2S§ 

o  -=  -M  Ji  I  ,  I  o  I  nn 


I'  1 1 1  s 

>  O  S  <  u  r-r 


.  I  .2 

--So 


s 

gl 
§ 

<0  H 
“  I 
I  « 

CS.  I 

.-I  n  i-» 


t?  M 

p 

ll 

H:a 


.5  S 
^  2 
U  PQ 


a  e 
S 

2  I  I 

m 

5q  1 

M  I  ( 

.2  J^  • 

a  n  j 

«  T 

<H.S2  *r| 


I 

g- 
^  s 
n  a 

»H  a> 
rH^pq 


:b 

u 

s 

I  a 


i§ 


a  o 
2  3 


2  ^ 
-  o  ^ 
sa  t 


J  S  2 
I  2-eS4>'7 
ii*|JgSi‘S2:5ga 
^  ffi 
I  I 
N 


a 
B  n 


2ci^ 
u  o  3  ^  >vK 


H 


F-140 


Table  F— 11.  Data  Presentation  Table:  Soil  -  Site  4  —  POL  Storage  Area,  ITS^**  Tactical  Fighter  Group 
Springfield  ANGB,  Springfield,  Ohio  (Continued) 


^  fo  rq  in  lA  o 
M  1  ^  ^ 

11- a  g 


cs  Y  - 


z  z 


B 


4>  ^  A 
X>  W  -K  2 

S  Q  w  «  «J  .2 

j  y  Q  Q  ;§  E 

Q  I  §  §  V3  « 

s  ^  (4 

CJ  o  «j  U  8  '§ 

5-s=§'§  si 

^  u  u  &  < 


iiimininiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


O  »  V 

a  d  a 


/— N  V  V  « 

1^-  a  a  a 

t:  o  V  0)  u 
u  a  «  JO  .5 

2  2  S 
0  0,000 
a  2332 

^  u  o  2  .  a  « 
o  I  3  Q  Q  c5 
gCiO  (  \  I 
JO  .2  I  fi. 
JO  (N 


o« 

I 


2 

cu 

I 


s 

2  I  2  1  «  « 

§  o  g  -o  r2  a,  o 

•5  T-S  g 

2  §  si 

^JS  s5'  o  o  3  o  S* 
'S*o'S23S2p 
w  s  oi; 

S  I  SZ  I  2-g.g 

I  I  '  5  0  I 

«NcsiTrZWZN5cs 


§  11 

4>  ft, 

ti  i 

"33 

Ju.l 

S  I  O 
I  cs  I 


2  0  2 
S  "  a  •“ 

I  s  S  2 
s5l  il 

a 

&CJ 


.1 


F-141 


F-142 


•nc  Total _ itg/kg _ NA _ NA 
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Table  F“'12.  Data  Presentation  Table:  Groundwater  —  Site  4  —  POL  Stcrage  Area 
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Table  F~'16.  Data  Presentation  Table:  Water  —  Quality  Control,  Field  Blanks  (ASTM  Water) 
IVS***  Tactical  Fighter  Group,  Springfield  ANGB,  Springfield,  Ohio  (Continued) 
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18.  Data  Presentation  Table:  Water  —  Quality  Control,  Trip  Blanks,  178***  Tactical  Fighter  Group 
Springfield  ANGB,  Springfield,  Ohio  (Continued) 
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APPENDIX  G.  DATA  QUALITY  ASSESSMENT 


G.l  INTRODUCTION 

A  standardized  quality  assurance/quality  control  (QA/QC)  program  was  followed  during 
the  site  investigation  (SI)  conducted  for  the  178*  Tactical  Fighter  Group,  Springfield  Air 
National  Guard  Base  (ANGB),  located  in  Springfield,  Ohio,  to  ensure  that  analytical  results  and 
the  decisions  based  on  these  results  are  representative  of  the  environmental  condition  at  the  sites. 
The  objectives  of  the  SI  were  to  confirm  the  presence  of  contamination,  collect  and  analyze 
sufficient  numbers  of  samples  to  support  recommendations  for  further  investigation  or  the 
development  of  decision  documents  that  recommend  no  further  remedial  investigation,  and 
perform  a  preliminary  risk  evaluation  on  any  contamination  identified.  The  SI  was  conducted 
using  Hazardous  Waste  Remedial  Actions  Program  (HAZWRAP)  Level  C  (i.e.,  U.S. 
Environmental  Protection  Agency  [EPA]  Level  III)  for  soil  and  groundwater  samples;  QC 
requirements  described  in  Requirements  for  Quality  Control  of  Analytical  Data  (DOE/HWP- 
65/Rl,  July  1990);  and  the  guidelines  and  specifications  described  in  the  Quality  Assurance 
Project  Plans  (QAPPs)  submitted  as  part  of  the  project  work  plans  prepared  by  Science 
Applications  International  Corporation  (SAIC).  The  numbers  of  soil  and  sediment  samples  and 
groundwater  samples  collected  during  the  Springfield  ANGB  SI,  in  addition  to  the  numbers  of 
field  QC  samples  collected  and  selected  laboratory  QC  (i.e.,  matrix  spikes  and  duplicates) 
samples  analyzed,  are  presented  in  Tables  G-la  and  G-lb,  respectively.  The  data  validation 
worksheets  are  referenced  within  the  subsection  describing  the  applicable  analysis.  The  QC 
checks  and  results  are  summarized  below. 

G.1.1  Data  Quality  Objectives 

The  following  sections  summarize  the  data  quality  objectives  (DQOs)  for  precision, 
accuracy,  representativeness,  comparability,  and  completeness  (PARCC)  obtained  during  the 
Springfield  ANGB  SI. 
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Table  G-la.  Analytical  Methods  and  Total  Number  of  Soil,  Surface  Soil,  and  Sediment  Samples  Collected  During  Site  Investigation 

178*^  Tactical  Fighter  Group,  Springfield  ANGB,  Springfield,  Ohio 


Table  G-lb.  Analytical  Methods  and  Total  Number  of  Groundwater  Samples  Collected  During  Site  Investigation 
178th Tactical  Fighter  Group,  Springfield  ANGB,  Springfield,  Ohio 


I  1  I  I 

cq 


G.1.1.1  Precision 


Precision  is  a  quantitative  measure  of  variability,  comparing  results  for  site  samples  to 
the  mean,  and  is  reported  as  a  relative  percent  difference  (RPD).  The  closer  the  numerical 
values  of  the  measurements  are  to  each  other,  the  more  precise  the  measurement  is.  Analytical 
variability  can  be  measured  through  the  analysis  of  laboratory  duplicates.  Precision  was 
expressed  as  the  percentage  of  the  difference  between  results  of  duplicate  samples  for  a  given 
compound  or  element.  RPD  was  calculated  using  the  following  equation: 


/Cl  -  CJ 

( c,  *  C,) 


X  100 


2  J 


where: 


Cl  =  Concentration  of  the  compound  or  element  in  the  sample 

C2  =  Concentration  of  the  compound  or  element  in  the  duplicate/replicate. 


Precision  was  determined  during  the  Springfield  ANGB  SI  using  matrix  spike/matrix 
spike  duplicate  (MS/MSD)  and  duplicate  sample  analyses  conducted  on  samples  collected  for 
volatile  organic  compounds  (VOCs),  semivolatile  organic  compounds  (SVOCs),  gasoline  range, 
diesel  fuel  range,  heavy  oil,  and  priority  pollutant  metals.  The  laboratory  selected  1  sample  in 
20  and  split  the  sample  into  2  additional  aliquots.  MS/MSD  samples  were  prepared  by  routinely 
analyzing  the  first  aliquot  for  the  parameters  of  interest,  while  the  remaining  two  aliquots  were 
spiked  before  analysis  with  known  quantities  of  the  parameters  of  interest.  The  RPD  between 
the  spike  results  was  calculated  and  used  as  an  indication  of  the  analytical  precision  for  the 
VOC,  SVOC,  gasoline  range,  diesel  fuel  range,  and  heavy  oil  analyses  performed.  Duplicate 
samples  (i.e. ,  priority  pollutant  metals  analyses)  were  prepared  by  subdividing  1  sample  of  every 
20  samples  received  and  analyzing  both  samples  of  the  duplicate  pair.  The  RPD  between  the 
two  detected  concentrations  was  calculated  and  used  as  an  indication  of  the  analytical  precision 
for  the  analyses  performed. 


All  RPD  values  calculated  from  the  VOC  MS/MSD  analyses  were  within  the  EPA 
Contract  Laboratory  Program  (CLP)  advisory  control  limits  for  analytical  precision.  Ten  RPD 
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values  (of  77  total  values)  calculated  from  the  SVOC  MS/MSD  analyses  were  outside  the  EPA 
CLP  advisory  control  limits  for  analytical  precision.  Since  each  analysis  was  evaluated 
according  to  the  required  QC  criteria  described  in  Section  G.3  and  all  of  these  criteria  were  met 
for  the  environmental  samples  analyzed,  these  RPD  values  are  considered  to  be  a  more  repre¬ 
sentative  reflection  of  the  variability  characteristic  of  the  environmental  condition  at  Springfield 
ANGB,  and  as  a  result,  the  analytical  DQO  for  VOC  and  SVOC  precision  is  considered  to  have 
been  met.  RPD  values  were  calculated  from  gasoline  range  and  diesel  fuel  range  MS/MSD 
analyses.  Strict  CLP  validation  guidelines  were  applied  to  the  priority  pollutant  metals  duplicate 
sample  results,  even  though  no  practical  methods  are  defmed  by  EPA  to  determine  or  relate  the 
duplicate  results  in  one  environmental  duplicate  sample  to  those  that  might  be  calculated  in 
another  unrelated  environmental  sample.  As  a  result,  data  validation  qualifiers  were  applied  to 
elements  detected  in  soil  and  water  samples  associated  with  those  samples  analyzed  in  duplicate. 
These  results  are  considered  to  have  little  impact  on  the  environmental  data  quality  and 
considered  more  likely  to  be  the  result  of  the  regional  matrix  variability,  since  all  other  required 
analytical  QC  criteria  were  met.  Therefore,  the  analytical  precision  DQO  for  priority  pollutant 
analyses  is  considered  to  have  been  met.  The  analytical  QC  criteria  used  to  evaluate  analytical 
precision  and  all  MS/MSD  results  are  discussed  in  Section  G.3. 

Sample  collection  reproducibility  and  media  variability  were  measured  in  the  laboratory 
by  the  analysis  of  field  replicates.  Field  replicates  were  collected  using  the  same  techniques  as 
those  used  to  collect  the  environmental  samples.  One  sample  in  10  similar  matrices  was 
collected,  and  sample  collection  reproducibility  and  media  variability  were  evaluated  based  on 
the  RPD  values  between  two  duplicate  samples.  No  corrective  action  was  taken  based  on  RPD 
values. 


All  soil  samples  to  be  analyzed  by  the  Weyerhaeuser  Laboratory,  located  in  Tacoma, 
Washington,  were  collected  using  brass  (i.e.,  for  VOC  and  SVOC,  gasoline  range,  diesel  fuel 
range,  and  heavy  oil  analyses)  and  stainless  steel  (i.e. ,  for  priority  pollutant  metals)  liners.  Each 
split  spoon  was  filled  with  sufficient  liners  such  that  replicate  samples  could  be  collected  at  any 
sample  collection  interval.  After  the  split  spoon  sampler  was  retrieved  from  the  borehole,  these 
liners  were  capped  and  labeled  and  each  sample  was  then  shipped  to  the  laboratory  in  the  liner. 
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Therefore,  the  replicate  concentrations  measured  by  the  laboratory  reflect  the  natural  matrix 
variability  inherent  in  the  subsurface  soils  at  Springfield  ANGB  and  were  not  used  to  assess 
sample  collection  precision.  Field  RPD  values  were  calculated  only  for  compounds  detected  in 
concentrations  greater  than  the  contract  required  quantitation  limits  (CRQLs)  in  both  or  in  one 
replicate  pair  samples,  for  compounds  detected  in  one  sample  and  not  the  other,  and  only  for 
those  compounds  and  elements  not  considered  to  be  common  laboratory  contaminants 
(e.g.,  methylene  chloride).  All  VOC  RPD  values  met  the  acceptance  criteria,  except  for  total 
xylenes  (200  percent)  in  MWBG-2-3  and  MWBG-2-3R.  All  SVOC  replicate  RPD  values  met 
the  evaluation  criteria,  except  for  phenanthrene  (103.8  percent),  fluoranthene  (84.9  percent), 
pyrene  (70.3  percent),  chrysene  (57.7  percent),  benzo(b)fluoranthene  (69.1  percent), 
indeno(l,2,3-c,d)pyrene  (56.3  percent),  and  benzo(g,h,i)perylene  (56.1  percent)  in  SD5-3  and 
SD5-3R,  and  fluoranthene  (100  percent)  and  pyrene  (91.5  percent)  in  SD2-1  and  SD2-1R.  All 
priority  pollutant  metals  replicate  RPD  values  met  the  evaluation  criteria,  except  for  chromium 
(76  percent)  and  lead  (94  percent)  in  SD5-3  and  SD5-3R,  and  chromium  (144.8  percent),  copper 
(81.2  percent),  silver  (54.5  percent),  and  zinc  (145.8  percent)  in  SD2-1  and  SD2-1R.  The  RPD 
criteria  were  not  met  for  lead  (56  percent)  and  zinc  (66  percent)  in  MW3-1-1  and  MW3-1-1R. 
The  CRDL  criteria  were  not  met  for  arsenic,  beryllium,  copper,  and  nickel  in  groundwater 
samples  MW3-1-1  and  MW3-1-1R. 

Gasoline  range,  diesel  fuel  range,  and  heavy  oil  RPD  values  met  the  evaluation  criteria, 
except  for  diesel  range  and  heavy  oil  in  SD5-5  and  SD5-5R;  SB4-3-1  and  SB4-3-1R;  MWBG-2-3 
and  MWBG-2-3R;  SBl-3-11  and  SB1-3-11R;  SD2-1  and  SD2-1R;  and  SB2-6-1  and  SB2-6-1R. 
The  diesel  range  RPD  value  did  not  meet  the  required  evaluation  criteria  in  SB2-2-1  and 
SB2-2-1R.  Average  diesel  fuel  range  and  heavy  oil  RPD  values  range  from  66.7  percent  to 
200  percent.  A  conclusion  of  the  Springfield  ANGB  SI  is  that  field  duplicates  play  a  minor  role 
in  judging  the  media  component  variability.  For  solid  matrices  such  as  soil  and  sediment,  the 
lack  of  precision  due  to  the  media  overwhelms  the  other  components  of  precision  (i.e.,  sampling 
activities,  laboratory  methods,  etc.).  Based  on  these  RPD  results  and  the  acceptable  laboratory 
QC  results,  the  sample  collection  DQO  for  reproducibility  is  considered  to  have  been  met, 
except  where  noted.  A  comprehensive  discussion  of  all  replicate  sample  results  is  presented  in 
Section  G.2.4. 
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G.1.1.2  Accuracy 


Accuracy  is  a  measure  of  the  closeness  of  a  reported  concentration  to  the  true  value.  The 
closer  the  numerical  value  of  the  measurement  approaches  the  true  value,  or  acmal 
concentration,  the  more  accurate  the  measurement  is.  Analytical  accuracy  is  expressed  as  the 
percent  recovery  of  a  compound  or  element  that  has  been  added  to  the  environmental  sample  at 
a  known  concentration  before  analysis.  The  percent  recovery  values  were  calculated  using  the 
following  equation: 


where:  A^  =  Total  compound  or  element  concentration  detected  in  the  spiked  sample 

Aq  =  Concentration  of  the  compound  or  element  detected  in  the  unspiked  sample 
Af  =  Concentration  of  the  compound  or  element  added  to  the  sample. 

In  addition,  laboratory  accuracy  was  qualitatively  assessed  by  evaluating  the  following 
laboratory  QC  information:  surrogate  recovery  (GC/MS  only),  laboratory  control  sample  (LCS), 
and  field  samples  spiked  with  target  compounds  on  environmental  samples. 

Twenty-four  (of  154  values)  and  36  (of  138  values)  matrix  spike  and  matrix  spike 
duplicate  percent  recovery  values  were  outside  the  applicable  EPA  CLP  control  limits.  All 
supporting  SVOC  and  priority  pollutant  metals  QC  information  cited  above  also  was  qualitatively 
evaluated  with  respect  to  the  analytical  accuracy  DQO.  Selected  data  validation  qualifiers  were 
applied  to  the  SVOC  environmental  sample  results  due  to  poor  surrogate  recoveries.  Of  the 
qualified  SVOC  data  points,  these  values  have  the  greatest  adverse  impact  on  the  environmental 
data  quality,  since  these  results  prevent  an  evaluation  of  any  aged  petroleum  fuel  hydrocarbons 
that  may  have  been  detected  in  these  samples. 

Data  validation  qualifiers  were  applied  to  25  antimony,  4  arsenic,  and  25  selenium 
concentrations  to  indicate  that  these  values  were  rejected  due  to  unacceptable  (i.e. ,  less  than 
30  percent)  matrix  spike  recoveries.  In  addition,  data  validation  qualifiers  were  applied  to 
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numerous  other  priority  pollutant  metals  concentrations  to  indicate  that  the  matrix  spike 
recoveries  were  outside  the  applicable  control  limits.  Despite  these  values,  no  systematic 
laboratory  error  was  detected,  since  all  LCS  criteria  for  soil  and  water  samples  were  met.  As 
a  result,  all  associated  soil  and  groundwater  data  were  qualified  for  data  validation  purposes,  as 
required  by  EPA  validation  guidelines;  however,  the  results  are  considered  to  have  little  impact 
on  the  overall  environmental  data  quality.  All  supporting  priority  pollutant  metals  QC 
information  cited  above  also  was  qualitatively  evaluated  with  respect  to  the  analytical  accuracy 
DQO.  Of  this  information,  numerous  data  points  in  selected  environmental  samples  were 
estimated  due  to  graphite  furnace  atomic  absorption  (GFAA)  (i.e.,  analytical  spike  and  standard 
addition)  and  inductively  coupled  argon  plasma  (ICAP)  (i.e.,  serial  dilution)  QC  results; 
however,  these  results  are  not  considered  to  have  any  significant  adverse  impact  on  the 
environmental  data  quality.  Based  on  the  evaluation  of  the  MS/MSD  results  and  the  associated 
laboratory  QC  results  summarized  in  Section  G.3,  the  overall  laboratory  accuracy  is  acceptable, 
and  as  such,  the  analytical  DQO  for  accuracy  was  met,  except  where  noted. 

Sampling  accuracy  was  maximized  by  adherence  to  the  strict  QA  program  presented  in 
the  SI  QAPP.  All  procedures  (i.e.,  soil  boring  and  monitoring  well  installation,  soil  and 
groundwater  sample  collection,  equipment  decontamination,  and  health  monitoring  equipment 
calibration  and  operation)  used  during  the  Springfield  ANGB  SI  were  documented  as  standard 
operating  procedures  (SOPs).  Field  QC  blanks  (i.e.,  trip  blanks,  field  blanks,  and  equipment 
blanks)  were  prepared  to  ensure  that  all  samples  represent  the  particular  site  from  which  they 
were  collected,  assess  any  cross-contamination  that  may  have  occurred,  and  qualify  the 
associated  analytical  data  accordingly. 

Data  validation  qualifiers  were  applied  to  the  VOCs  (i.e.,  methylene  chloride,  acetone, 
and  chloroform)  detected  in  nine  selected  (i.e.,  one  groundwater  and  eight  soil)  environmental 
samples  and  the  SVOCs  (i.e.,  bis[2-ethylhexyl]phthalate)  detected  in  four  groundwater  samples 
to  indicate  that  these  compounds  were  considered  not  detected  due  to  associated  field  QC  blank 
contamination.  These  samples  were  validated  using  the  highest  concentration  of  the  applicable 
interferent  detected  in  the  associated  field  QC  blank.  Data  validation  qualifiers  also  were  applied 
to  copper,  lead,  and  zinc  detected  in  groundwater  samples  to  indicate  that  these  concentrations 
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are  considered  estimated,  since  the  concentrations  detected  in  the  groundwater  samples  did  not 
exceed  five  times  that  detected  in  the  associated  field  QC  blank.  Despite  the  data  validation 
qualifiers,  these  field  QC  results  are  not  considered  to  have  adversely  impacted  the  groundwater 
sample  data  quality,  since  metals  are  relatively  nonvolatile.  In  addition,  it  is  unlikely  that  the 
water  used  to  prepare  the  field  QC  blanks  was  the  source  of  copper,  lead,  and  zinc  detected  in 
the  associated  groundwater  samples,  since  the  bailer  was  effectively  rinsed  numerous  times  with 
the  sample  media  during  the  well  preparation  activities.  Based  on  an  evaluation  of  the 
compounds  and  elements  detected  in  the  field  QC  blanks,  the  overall  field  accuracy  is 
acceptable,  except  where  noted.  As  a  result,  the  field  DQO  for  accuracy  is  considered  to  have 
been  met.  A  comprehensive  discussion  of  the  field  QC  results  is  presented  in  Section  G.2. 

G.  1.1.3  Representativeness 

Representativeness  was  defined  as  the  degree  to  which  the  data  accurately  and  precisely 
represent  a  characteristic  of  a  population,  parameter  variations  at  a  sampling  location,  a  process 
condition,  or  an  environmental  condition.  Sample  representativeness  was  ensured  during  the  SI 
by  collecting  sufficient  samples  of  a  population  medium,  properly  distributed  with  respect  to 
location  and  time.  Representativeness  was  assessed  by  reviewing  the  drilling  techniques  and 
equipment;  well  installation  procedures  and  materials;  and  sample  collection  methods, 
equipment,  and  sample  containers  used  during  the  Springfield  ANGB  SI,  in  addition  to 
evaluating  the  RPD  values  calculated  from  the  duplicate  samples  and  the  concentrations  of 
interferents  detected  in  the  field  and  laboratory  QC  blanks.  The  reproducibility  of  a 
representative  set  of  samples  reflects  the  degree  of  heterogeneity  of  the  sampled  medium,  as  well 
as  the  effectiveness  of  the  sample  collection  techniques. 

Seven  monitoring  wells  and  eight  piezometers  were  installed  using  hollow-stem  auger 
drilling  techniques.  This  method  is  commonly  used  to  install  monitoring  wells  to  depths  less 
than  100  feet.  All  samples  were  collected  using  a  split  spoon  driven  in  front  of  the  auger.  As 
originally  specified  in  the  project  Work  Plan,  California  ring  samplers  (i.e.,  brass  or  stainless 
steel  liners  inserted  into  a  split  spoon  sampler)  were  used  to  collect  all  soil  samples.  All  data 
are  considered  to  be  representative. 
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Based  on  an  evaluation  of  the  factors  described  above  and  summarized  in  Section  G.3, 
the  samples  collected  during  the  SI  are  considered  to  be  representative  of  the  environmental 
condition  at  Springfield  ANGB. 

G.1.1.4  Comparability 

Comparability  is  a  qualitative  parameter  expressing  the  confidence  with  which  one  data 
set  can  be  compared  to  another  and  is  limited  to  the  other  PARCC  parameters,  because  only 
when  precision  and  accuracy  are  known  can  one  data  set  be  compared  to  another.  To  optimize 
comparability,  only  the  specific  methods  and  protocols  that  were  specified  in  the  SI  QAPP,  as 
required  by  DOE/HWP-65/R1,  were  used  to  collect  and  analyze  samples  during  the  Springfield 
ANGB  SI.  By  using  consistent  sampling  and  analysis  procedures,  all  data  sets  were  comparable 
within  the  sites  at  Springfield  ANGB,  between  sites  at  the  installation,  or  among  U.S.  Air  Force 
(USAF)  facilities  nationwide,  to  ensure  that  remedial  action  decisions  and  priorities  were  based 
on  a  consistent  data  base.  Comparability  also  was  ensured  by  the  analysis  of  EPA  reference 
materials,  establishing  that  the  analytical  procedures  used  were  generating  valid  data. 

All  samples  collected  for  VOC,  SVOC,  and  priority  pollutant  metals  analyses  were 
analyzed  using  EPA  methods.  Samples  collected  for  gasoline  range,  diesel  fuel  range,  and 
heavy  oil  analyses  were  analyzed  using  the  Total  Petroleum  Hydrocarbon  Modified  8015 
(WTPH-D)  Method.  Based  on  the  precision  and  accuracy  assessment  presented  above,  the  data 
collected  during  the  SI  are  considered  to  be  comparable  with  the  data  collected  during  previous 
investigations. 

G.1.1.5  Completeness 

Completeness  is  a  measure  of  the  amount  of  usable  data  resulting  from  a  measurement 
system.  Springfield  ANGB  data  are  considered  valid  within  the  constraints  identified  by  data 
qualifiers. 

Furthermore,  project  completeness  was  defined  as  the  percentage  of  data  used  to  prepare 
a  preliminary  risk  evaluation  and  upon  which  recommendations  for  site  remediation  are  based. 
For  analytical  data  to  be  considered  usable  for  the  preliminary  risk  evaluation  and  remediation 
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recommendations,  each  data  point  must  be  satisfactorily  validated.  Rejected  (e.g.,  due  to  matrix 
spike  recoveries)  concentrations  reported  for  all  analyses  were  not  used  in  the  risk  estimates  or 
for  remediation  recommendations  due  to  the  increased  potential  of  using  the  concentrations  of 
compounds  and  elements  (i.e.,  false  positives)  or  omitting  compounds  or  elements  (i.e.,  false 
negatives)  that  may  have  an  adverse  impact  on  human  health.  As  a  result,  54  priority  pollutant 
metals  (i.e.,  antimony,  arsenic,  and  selenium)  data  points  were  not  included  in  the  preliminary 
risk  evaluation.  Based  on  the  evaluation  of  the  field  and  laboratory  QC  results  presented  in 
Sections  G.2  and  G.3,  100  percent  of  the  sample  data  collected  for  VOC,  SVOC,  and  gasoline 
range,  diesel  fuel  range,  and  heavy  oil  analyses,  and  96.9  percent  of  the  sample  data  collected 
for  priority  pollutant  metals  analyses  during  the  SI  were  used  as  the  basis  for  all 
recommendations  presented  in  this  report.  A  complete  list  of  these  data  points  is  presented  in 
Table  G-2. 

G.2  FIELD  QUALITY  CONTROL  ASSESSMENT 

Sixteen  trip  blanks,  11  field  blanks,  10  equipment  blanks,  and  10  field  replicates  were 
collected  and  analyzed  for  the  same  compounds  and  using  the  same  laboratory  techniques  as 
those  used  for  the  environmental  samples.  The  analytical  results  obtained  from  the  field  QC 
blanks  are  used  to  assess  the  efficiency  and  effectiveness  of  the  sample  collection,  handling,  and 
equipment  decontamination  procedures  used  in  the  field.  Tables  G-3a  through  G-3c  contain  a 
cross-reference  of  environmental  samples  to  the  associated  field  QC  blank  samples. 

G.2.1  Trip  Blanks 

Trip  blanks  were  prepared  by  the  Weyerhaeuser  Laboratory.  These  blanks  were  prepared 
with  American  Society  for  Testing  and  Materials  (ASTM)  Type  II  water,  sent  to  Springfield 
ANGB,  stored  with  the  unused  sample  bottles,  and  returned  to  the  laboratory  with  each  cooler 
containing  the  environmental  samples  to  be  analyzed  for  VOCs  using  EPA  Method  8240,  EPA 
Method  524.2,  and  the  March  1990  EPA  CLP  Statement  of  Work  (SOW).  Table  G-4 
summarizes  the  concentrations  of  the  detected  VOCs  in  the  trip  blank  samples  collected  during 
the  Springfield  ANGB  SI. 
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Table  G-2.  List  of  Rejected  Data 


Sample 

Identification 

Analysis 

Compound/Element 

Impacted 

Cause  QC 

Result 

SB1-3-11R 

Priority  Pollutant  Metals 

Antimony 

Spiked  Sample 

SB2-2-1R 

Priority  Pollutant  Metals 

Antimony 

Spiked  Sample 

SB2-2-2 

Priority  Pollutant  Metals 

Antimony 

Spiked  Sample 

SB2-3-1 

Priority  Pollutant  Metals 

Antimony 

Spiked  Sample 

SB2-3-4 

Priority  Pollutant  Metals 

Antimony 

Spiked  Sample 

SB3-1-1 

Priority  Pollutant  Metals 

Antimony 

Spiked  Sample 

MWBG-2-1 

Priority  Pollutant  Metals 

Antimony 

Spiked  Sample 

MWBG-2-3 

Priority  Pollutant  Metals 

Antimony 

Spiked  Sample 

MWBG-2-3R 

Priority  Pollutant  Metals 

Antimony 

Spiked  Sample 

SB3-1-8 

Priority  Pollutant  Metals 

Antimony 

Spiked  Sample 

SB3-2-1 

Priority  Pollutant  Metals 

Antimony 

Spiked  Sample 

SB3-2-4 

Priority  Pollutant  Metals 

Antimony 

Spiked  sample 

SB3-2-7 

Priority  Pollutant  Metals 

Antimony 

Spiked  Sample 

SB3-3-1 

Priority  Pollutant  Metals 

Antimony 

Spiked  Sample 

SB3-3-8 

Priority  Pollutant  Metals 

Antimony 

Spiked  Sample 

MW3-Ma 

Priority  Pollutant  Metals 

Antimony 

Spiked  Sample 

MW3-1-8 

Priority  Pollutant  Metals 

Antimony 

Spiked  Sample 

MW3-1-1 

Priority  Pollutant  Metals 

Antimony 

Spiked  Sample 

MW3-1-1 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 

MW3-MR 

Priority  Pollutant  Metals 

Antimony 

Spiked  Sample 

MW3-1-1R 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 

SD2-1 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 

SD2-1R 

Priority  Pollutant  Metals 

Antimony 

Spiked  Sample 

SD2-1R 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 

SD2-2 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 

FBCE-1 

Priority  Pollutant  Metals 

Antimony 

Spiked  Sample 

FBCE-l 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 

FBBA-1 

Priority  Pollutant  Metals 

Antimony 

Spiked  Sample 

FBBA-1 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 
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Table  G-2.  List  of  Rejected  Data  (Continued) 


Sample 

Identification 

Analysis 

Compound/Element 

Impacted 

Cause  QC 

Result 

ERBG-2 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 

M\VBG-2-l 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 

MWl-1-1 

Priority  Pollutant  Metals 

Antimony 

Spiked  Sample 

MWl-1-1 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 

MW3-M 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 

MW3-1-1R 

Priority  Pollutant  Metals 

Antimony 

Spiked  Sample 

MW3-1-1R 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 

MW2-1-1 

Priority  Pollutant  Metals 

Selenium 

Spiked  sample 

MWBGl-2 

Priority  Pollutant  Metals 

Antimony 

Spiked  Sample 

MWBGl-2 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 

MWl-1-2 

Priority  Pollutant  Metals 

Arsenic 

Spiked  Sample 

MW1-.1-2 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 

EB2-2 

Priority  Pollutant  Metals 

Arsenic 

Spiked  Sample 

EB2-2 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 

FB2-2 

Priority  Pollutant  Metals 

Arsenic 

Spiked  Sample 

FB3-2 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 

MW2-1-2 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 

MW2-2-1 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 

MW3-1-2 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 

MW4-1-2 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 

MWBG-1-2 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 

MWBG-2-2 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 

P-4-1 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 

P-4-1R 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 

P-5-1 

Priority  Pollutant  Metals 

Arsenic 

Spiked  Sample 

P-5-1 

Priority  Pollutant  Metals 

Selenium 

Spiked  Sample 
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Table  G—Sc.  Field  Blank  Cross  Reference  —  Groundwater  —  Tactical  Fighter  Group,  Springfield  ANGB,  Springfield,  Ohio 

Assoc.  Assoc.  Assoc.  Requested  Analysis 

Site  SAIC  Lab  Collection  Assoc.  Equipment  ASTM  Potable  Water  _ (Referto  Table  G— la  for  anal^ical  methods! _ _ 

amber  Sample  No.  Sample  No.  Date  Trip  Blank _ Rinsate _ Field  Blank  Field  Blank  TPH  Antimcny  Arsenic  Lead  .  Mcmury  Selqiium  Thallium  ICP  Metals  Dissolved  Metals  VOC  SVQC 


Table  G— 4.  Data  Summary  Table:  Water  -  Quality  Control,  Trip  Blanks,  178**^  Tactical  Fighter  Group 

Springfield  ANGB,  Springfield,  Ohio  (Continued) 
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Table  G— 4.  Data  Summary  Table:  Water  —  Quality  Control,  Trip  Blanks 
178th  Tactical  Fighter  Group,  Springfield  ANGB,  Springfield,  Ohio  (Continued) 
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Table  G— 4.  Data  Summary  Table:  Water  -  Quality  Control,  Trip  Blanks,  178“*  Tactical  Fighter  Group 

Springfield  ANGB,  Springfield,  Ohio  (Continued) 
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Sixteen  trip  blanks  (i.e.,  Springfield  TB,  TB-1,  TB-2,  TB-3,  TB-4,  TB-5,  TB-6,  TB-7, 
TB-8,  TB-10,  TB-12,  TB-13,  TB-14,  TB-15,  TB-52093,  and  TB-52193)  were  collected  and 
analyzed  for  VOCs  using  EPA  Method  8240,  EPA  Method  524.2,  and  the  March  1990  EPA 
CLP  SOW.  Methylene  chloride  was  detected  in  TB52093  (0.6  /ig/L).  This  VOC  was  not 
detected  in  the  associated  environmental  samples;  therefore,  no  validation  qualifiers  were 
applied. 

G.2.2  Field  Blanks 

Field  blanks  were  collected  to  provide  baseline  analytical  data  for  the  water  used  for 
equipment  decontamination  (i.e.,  ASTM  Type  II  reagent  water)  and  in  the  steam  cleaner 
equipment  (i.e.,  potable  water).  Field  blanks  were  collected  by  randomly  selecting  sample 
containers  from  the  supply,  filling  them  with  the  appropriate  water  source,  and  then  preserving 
and  analyzing  these  blanks  for  the  same  compounds  and  using  the  same  laboratory  methods  as 
those  used  for  the  associated  environmental  samples.  Table  G-5  summarizes  the  concentrations 
of  the  elements  and  compounds  detected  in  the  field  blanks  collected  during  the  Springfield 
ANGB  SI. 

The  Springfield  ANGB  SI  was  conducted  in  three  periods.  Event  Number  1,  conducted 
between  May  6  and  29,  1992,  included  piezometer  installation  and  sediment  sample  collection 
activities.  Event  Number  2,  conducted  between  August  2  and  October  1,  1992,  included  soil 
boring,  piezometer,  and  monitoring  well  installation,  and  soil,  sediment,  and  groundwater 
sample  collection  activities.  Event  Number  3,  conducted  between  May  18  and  21,  1993, 
included  monitoring  well  installation,  and  soil,  sediment,  and  groundwater  sample  collection 
activities. 


Nine  field  blanks  (i.e.,  FB2-1,  FB5-1,  FB3-1,  FBl-1,  FB4-1,  FBBG-1,  FBBA-1,  FB2-2, 
and  FB3-2),  prepared  with  ASTM  Type  II  reagent  water  used  as  the  final  water  rinse  in  the 
equipment  decontamination  procedure,  were  collected.  Two  field  blanks  (i.e.,  SD5-FB  and 
FBCE-1),  prepared  with  potable  water  used  to  decontaminate  the  drilling  equipment,  were 
collected.  These  blanks  were  sent  to  the  Weyerhaeuser  Laboratory  for  analyses. 


Springfield/Dtaft/Final/July  25,  1994/10:38am 
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Volatile  Organic  Compound  Analysis— VXtvtn  field  blanks  (i.e. ,  SD5-FB,  FB2-1,  FB5-1, 
FB3-1,  FBl-1,  FB4-1,  FBBG-1,  FBBA-1,  FBCE-1,  FB2-2,  and  FB3-2)  were  collected  and 
analyzed  for  VOCs  using  EPA  Method  8240,  EPA  Method  524.2,  and  the  March  1990  EPA 
CLP  SOW.  Methylene  chloride  was  detected  in  FB2-1  (10  /ig/L),  FBl-1  (53  /ig/L),  and 
FBBA-1  (1  Mg/L).  Data  validation  qualifiers  (i.e.,  "U[FB]")  were  applied  to  methylene  chloride 
concentrations  detected  in  SB2-3-4  and  SB2-3-4DL  associated  with  FB2-1.  These  results  are 
presented  in  the  comprehensive  data  presentation  tables  in  Appendix  F. 

Acetone  was  detected  in  FBl-1  (10  /ig/L).  Data  validation  qualifiers  (i.e.,  "U[FB]") 
were  applied  to  the  acetone  concentrations  detected  in  SBl-1-6,  SB4-3-3,  SBl-3-11,  and 
SB1-3-11R,  associated  with  the  field  blank  listed  above.  Acetone  also  was  detected  in  FB2-2 
(11  jiig/L)  and  FB3-2  (10  /^g/L).  No  data  validation  qualifiers  were  applied,  since  no  acetone 
was  detected  in  the  associated  environmental  samples.  Chloroform  was  detected  in  SD5-FB, 
(15  Mg/L),  FB2-1  (15  Aig/L),  FB3-1  (13  /xg/L),  FBBA-1  (34  ^g/L),  and  FBCE-1  (10  /xg/L); 
bromodichloromethane  was  detected  in  FB2-1  (9  iiglA),  FB3-1  (1  /xg/L),  FBCE-1  (7/xg/L),  and 
FBBA-1  (0.8  jug/L);  dibromochloromethane  was  detected  in  FB2-1  (6  /xg/L)  and  FBCE-1 
(6  /xg/L);  and  bromoform  was  detected  in  FB2-1  (2  /xg/L)  and  FBCB-1  (2  /xg/L).  No  validation 
qualifiers  were  applied,  since  these  VOCs  were  not  detected  in  the  associated  environmental 
samples. 

Semivolatile  Organic  Compound  Analysis— Eleven  field  blanks  (i.e.,  SD5-FB,  FB2-1, 
FB5-1,  FB3-1,  FBl-1,  FB4-1,  FBBG-1,  FBBA-1,  FBCE-1,  FB2-2,  and  FB3-2)  were  collected 
and  analyzed  for  SVOCs  using  EPA  Method  35 10/8270.  Bis(2-ethylhexyl)phthalate  was  detected 
in  SD5-FB  (9  /xg/L).  This  SVOC  also  was  detected  in  the  laboratory  method  blanks  analyzed 
with  this  sample;  therefore,  no  data  validation  qualifiers  were  applied  to  the  bis(2-ethyl- 
hexyl)phthalate  concentrations  detected  in  the  associated  environmental  samples.  Bis(2-ethyl- 
hexyl)phthalate  also  was  detected  in  FB3-2  (1  /xg/L).  As  a  result,  bis(2-ethylhexyl)phthalate 
concentrations  detected  in  MW3-1-2  and  MWBG-2-2  were  qualified  (i.e.,  ''U[FB]")  to  indicate 
that  bis(2-ethylhexyl)phthalate  concentrations  were  less  than  10  times  the  concentrations  detected 
in  the  associated  field  blank.  These  results  are  presented  in  the  data  presentation  tables  in 
Appendix  F.  Di-n-octyl  phthalate  was  detected  in  SD5-FB  (2  /xg/L).  This  SVOC  was  not 
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detected  in  the  associated  environmental  samples;  therefore,  no  validation  qualifiers  were 
applied. 

Priority  Pollutant  Metals  Analysis— Eltvcn  field  blanks  (i.e.,  SD5-FB,  FB2-1,  FB5-1, 
FBl-1,  FB3-1,  FB4-1,  FBBG-1,  FBCE-1,  FBBA-1,  FB2-2,  and  FB3-2)  were  prepared  during 
the  Springfield  ANGB  SI  and  analyzed  by  the  Weyerhaeuser  Laboratory  for  priority  pollutant 
metals  analysis.  Two  field  blanks  (i.e. ,  FB2-2  and  FB3-2)  were  analyzed  for  total  and  dissolved 
metals.  Interferences  were  detected  in  all  field  blanks  associated  with  the  environmental 
samples.  No  data  validation  qualifiers  have  been  applied,  except  for  copper  and  zinc. 

Copper  concentrations  detected  in  MWBG-2-1,  MW4-1-1,  MWBGl-1,  MWl-1-1, 
MWBG-2-2  (dissolved  metals),  MWBG-2-2  (total  metals),  P-4-4,  and  P-4-1R,  and  zinc  concen¬ 
trations  detected  in  MWBG-2-1,  MW4-1-1,  MWBG-1-1,  MWl-1-1,  MW3-1-1,  MW3-1-1R,  and 
MW2-1-1  were  qualified  (i.e.,  "U[FB]")  to  indicate  that  copper  and  zinc  concentrations  were 
less  than  five  times  the  concentrations  detected  in  the  associated  field  blanks.  These  results  are 
presented  in  the  data  presentation  tables  in  Appendix  F. 

Gasoline  Range,  Diesel  Fuel  Range,  and  Heavy  Oil  Analysis — Eleven  field  blanks 
(i.e.,  SD5-FB,  FB2-1,  FB5-1,  FB3-1,  FBl-1,  FB4-1,  FBBG-1,  FBBA-1,  FBCE-1,  FB2-2,  and 
FB3-2)  were  prepared  during  the  Springfield  ANGB  SI  and  analyzed  by  the  Weyerhaeuser 
Laboratory  for  gasoline  range  (i.e. ,  FB2-2  and  FB3-2),  diesel  fuel  range,  and  heavy  oil  analyses. 
No  contaminants  were  detected. 

G.2.3  Equipment  Blanks 

Equipment  blanks  were  prepared  for  manual  and  small  automated  sampling  equipment 
used  to  collect  environmental  samples.  One  equipment  blank  was  collected  for  every 
10  environmental  samples  collected  by  pouring  ASTM  Type  II  reagent  water  through  a  recently 
decontaminated  piece  of  equipment  into  a  prepared  sample  container  appropriate  for  the  required 
analysis.  Equipment  blanks  were  shipped  to  the  laboratory  to  be  analyzed  using  the  methods 
required  for  the  environmental  samples  collected  on  the  same  day.  Table  G-6  summarizes  the 
concentrations  of  the  compounds  and  elements  detected  in  the  equipment  blanks  collected  during 
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SEMIVOLATILE  ORGANIC  (SWS270  [B]) 

bis(2“Ethylhexyl)phthaIate  jug/L  10  UJ(EHT)  11  U  11 U 

TICs  jugyL  . Alpha. -Ben2»ncacctic  Acid®  2  J,N  (RT17.$2)  0(0)  0(0' 

Unknown 14  J  (RT  19.67) 
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the  Springfield  ANGB  SI.  The  following  subsections  summarize  the  compounds  and  elements 
detected  in  these  blanks  and  the  impact  of  this  interference  on  the  environmental  data  quality. 

Volatile  Organic  Compound  Analysis-Ten  equipment  blanks  (i.e.,  SD5-ER,  EB5-1, 
EB2-1,  EB3-1,  ERl-1,  EB4-1,  ERBG-1,  ERBG-2,  EB2-2,  and  EB3-2)  were  collected  and 
analyzed  by  the  Weyerhaeuser  Laboratory  for  VOCs  using  EPA  Method  8240,  EPA  Method 
524.2,  and  the  March  1990  EPA  CLP  SOW.  Methylene  chloride  was  detected  in  ERl-1 
(8  /Lcg/L),  ERBG-2  (4  /.ig/L),  and  EB2-2  (0.3  /xg/L).  As  a  result,  the  methylene  chloride  detected 
in  MW2-1-1  was  qualified  (i.e.,  "U[FB])  to  indicate  that  the  compound  concentration  was  less 
than  10  times  the  concentration  detected  in  ERBG-2.  Acetone  was  detected  in  EB2-2  (8  jag/L) 
and  FB3-2  (12  tiglh),  and  chloroform  was  detected  in  SD5-ER  (15  jug/L),  EB2-1  (1  jag/L), 
ERBG-1  (9  jag/L),  ERBG-2  (13  /xg/L),  and  EB2-2  (0.2  /xg/L).  Data  validation  qualifiers 
(i.e.,  "U[EB])  were  applied  to  the  acetone  concentrations  detected  in  SB2-4-1,  SB2-6-1, 
SB2-6-1R,  SB2-6-1R  RE,  and  SB3-4-2  and  to  the  chloroform  concentration  detected  in  MW2-1-1 
associated  with  ERBG-2.  Bromodichloromethane  was  detected  in  ERBG-2  (0.9  jag/L);  however, 
since  this  VOC  was  not  detected  in  the  associated  environmental  samples,  no  data  validation 
qualifiers  were  applied. 

Semivolatile  Organic  Compound  Analysis— Ten  eqnipmsni\>\z.vks  (i.e.,  SD5-ER,  EB2-1, 
EB5-1,  EB3-1,  ERl-1,  EB4-1,  ERBG-1,  ERBG-2,  EB2-2,  and  EB3-2)  were  collected  and 
analyzed  by  the  Weyerhaeuser  Laboratory  for  SVOCs  using  EPA  Method  3510/8270  and  the 
March  1990  EPA  CLP  SOW.  Bis(2-ethylhexyl)phthalate  was  detected  in  ERBG-2  (1  /xg/L). 
Data  validation  qualifiers  (i.e.,  "U[EB]")  were  applied  to  bis(2-ethylhexyl)phthalate 
concentrations  detected  in  MW4-1-1  and  MWBG-2-1  associated  with  the  equipment  blank  listed 
above.  These  results  are  presented  in  the  data  presentation  tables  in  Appendix  F. 

Gasoline  Range,  Diesel  Fuel  Range,  and  Heavy  Oil  Analysis— Ten  equipment  blanks 
(i.e.,  SD5-ER,  EB2-1,  EB5-1,  EB3-1,  ERl-1,  EB4-1,  ERBG-1,  ERBG-2,  EB2-2,  and  EB3-2) 
were  collected  during  the  Springfield  ANGB  SI  and  analyzed  for  gasoline  range  (i.e.,  EB2-2  and 
EB3-2),  diesel  fuel  range,  and  heavy  oil  by  the  Weyerhaeuser  Laboratory.  No  contaminants 
were  detected. 
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Priority  Ten  equipment  blanks  (i.e.,  SD5-ER,  EB2-1,  EB5-1, 

ER1~1,  EB3-1,  EB4-1,  ERBG-1,  ERBG-2,  EB2-2,  and  EB3-2)  were  collected  and  analyzed  by 
the  Weyerhaeuser  Laboratory  for  priority  pollutant  metals.  Two  equipment  blanks  (i.e. ,  EB2-2 
and  EB3-2)  were  analyzed  for  total  and  dissolved  metals.  Contaminants  were  detected  in  all 
equipment  blanks  associated  with  environmental  samples  collected  during  the  Springfield  ANGB 
SI.  Copper  concentrations  detected  in  MWBGl-2  and  lead  concentrations  detected  in  MW3-1-2 
(dissolved  metals),  MW4-1-2  (dissolved  metals),  MWBG-1-2  (dissolved  metals),  and  P-4-1 
(dissolved  metals)  were  qualified  (i.e.,  "U[EB]")  to  indicate  that  copper  and  lead  concentrations 
were  less  than  five  times  the  concentration  detected  in  the  associated  equipment  blanks.  These 
results  are  presented  in  the  data  presentation  tables  in  Appendix  F. 

G.2.4  Field  Replicates 

One  replicate  environmental  sample  was  collected  for  every  10  environmental  samples, 
as  required  by  DOE/HWP-65/R1 .  The  RPD  value  of  each  detected  compound  or  element  was 
reviewed  to  assess  the  sample  collection  reproducibility  and  matrix  variability.  A  total  of  72  soil 
(i.e.,  soil  and  sediment)  and  10  replicate  samples,  in  addition  to  17  water  (i.e.,  groundwater) 
and  2  replicate  samples  were  collected.  One  field  replicate  soil  sample  was  collected  after  every 
10  environmental  samples,  as  indicated  on  the  chain-of-custody  forms. 

As  required  by  the  Springfield  ANGB  SI  SOW,  soil  samples  were  collected  at  specific 
intervals  in  the  borehole  (i.e.,  continuously  for  the  first  10  feet,  every  5  feet  thereafter,  and  at 
least  one  sample  at  the  water  table) .  Specific  samples  to  be  sent  to  the  laboratory  were  selected 
based  on  location  in  the  borehole  (e.g.,  at  the  water  table)  and  health  monitoring  equipment  or 
onsite  GC  results.  Therefore,  replicate  sample  selection  was  less  straightforward  using  these 
sample  selection  criteria  than  simply  replicating  1  sample  for  every  10  collected,  since  samples 
were  selected  only  after  the  drilling  had  been  completed  or  the  monitoring  well  had  been 
screened.  After  the  split  spoon  was  retrieved  from  the  borehole,  the  samples  to  be  screened  for 
VOCs  were  immediately  collected  in  40-mL  vials.  All  soil  samples  to  be  analyzed  by  the 
analytical  laboratory  were  collected  using  brass  (i.e.,  for  VOC,  SVOC,  gasoline  range,  diesel 
fuel  range,  and  heavy  oil  analyses)  and  stainless  steel  (i.e.,  for  priority  pollutant  metals  analysis) 
liners.  Each  split  spoon  was  filled  with  sufficient  liners  such  that  replicate  samples  could  be 
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collected  at  any  sample  collection  interval.  After  the  split  spoon  sampler  was  retrieved  from  the 
borehole,  these  liners  were  capped  and  labeled  and  each  sample  was  then  shipped  to  the 
laboratory  in  the  liner.  Therefore,  the  replicate  concentrations  measured  by  the  laboratory 
reflect  the  natural  matrix  variability  inherent  in  the  subsurface  soils  at  Springfield  ANGB  and 
were  not  used  to  assess  sample  collection  precision. 

Specific  control  limits  for  field  duplicates  were  not  established,  in  part,  because  the 
natural  heterogeneity  of  the  environmental  media  was  much  greater  than  the  variability  imported 
by  field  activities.  As  one  might  expect,  soil  and  sediment  heterogeneity  imports  a  large  degree 
of  uncertainty  to  what  might  be  considered  representative  values.  Replicate  results  were 
evaluated  using  30  and  50  percent  RPD  guidelines  for  water  and  soil  samples,  respectively, 
analyzed  for  VOCs  and  SVOCs,  and  for  a  control  limit  of  priority  pollutant  metals 
concentrations  greater  than  five  times  the  applicable  CRDL.  For  sample  and  replicate 
concentrations  less  than  five  times  the  applicable  CRDL,  control  limits  of  ±2  times  and  ±4  times 
the  CRDL  (i.e.,  for  water  and  soil  samples,  respectively)  were  used  for  those  samples  collected 
and  analyzed  for  priority  pollutant  metals,  as  suggested  by  Functional  Guidelines  for  Evaluating 
Inorganics  Analyses.  Tables  G-7  and  G-8  summarize  the  concentrations  of  the  compounds  and 
elements  detected  in  the  soil,  sediment,  and  groundwater  replicate  pairs  collected  during  the 
Springfield  ANGB  SI. 

Volatile  Organic  Compound  Analysis— Sixty -six  soil  samples,  16  sediment  samples,  and 
17  groundwater  samples  were  collected  during  the  Springfield  ANGB  SI  and  analyzed  for  VOCs 
using  EPA  Method  8240  and  the  March  1990  EPA  CLP  SOW.  Ten  soil  samples  (i.e.,  SD5-3, 
SB5-4-1,  SB4-3-1,  MWBG-2-3,  SBl-3-11,  SB2-2-1,  MW3-1-1,  SD2-1,  SB2-6-1,  and  SD3-2) 
and  two  groundwater  samples  (i.e.,  MW3-1-1  and  P-4-1)  were  collected  in  duplicate.  RPD 
values  were  not  calculated  for  compounds  not  detected  in  both  the  sample  and  duplicate  sample, 
for  compounds  detected  in  one  sample  reported  at  concentrations  below  the  sample  detection 
limit  in  the  duplicate  sample,  and  compounds  commonly  considered  laboratory  contaminants 
(i.e.,  methylene  chloride,  2  butanone,  and  acetone).  All  RPD  values  were  within  the  acceptance 
criteria,  except  for  total  xylenes  (200  percent)  in  MWBG-2-3  and  MWBG-2-3R.  Total  xylenes 
in  MWBG-2-3  was  qualified  (i.e.,  "J[FD]")  to  indicate  matrix  variability. 
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Springfield  ANGB,  Springfield,  Ohio  (Continued) 
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Semivolatile  Organic  Compound  Analysis— soil  samples,  16  sediment  samples, 
and  17  groundwater  samples  were  collected  during  the  Springfield  ANGB  SI  and  analyzed  for 
SVOCs  using  EPA  Method  8270  and  the  March  1990  EPA  CLP  SOW.  Six  soil  samples 
(i.e.,  SB5-4-1,  MWBG-2-3,  SBl-3-11,  SB2-2-1,  MW3-1-1,  and  SB2-6-1),  three  sediment 
samples  (i.e.,  SD5-3,  SD2-1,  and  SD3-2),  and  two  water  samples  (i.e.,  MW3-1-1  and  P-4-1) 
were  collected  in  duplicate.  RPD  values  were  not  calculated  for  compounds  not  detected  in  both 
the  sample  and  duplicate  sample,  for  compounds  detected  in  one  sample  and  reported  at 
concentrations  below  the  sample  detection  limit  in  the  duplicate  sample,  or  for  compounds 
commonly  considered  laboratory  contaminants  (e.g.,  phthalates)  and  tentatively  identified 
compounds  (TICs).  All  RPD  criteria  were  met,  except  for  phenanthrene,  fluoranthene,  pyrene, 
chrysene,  benzo(b)fluoranthene,  indeno(l,2,3-c,d)pyrene,  andbenzo(g,h,i)perylenemSD5-3and 
SD5-3R,  and  fluoranthene  and  pyrene  in  SD2-1  and  SD2-1R.  As  a  result,  data  validation 
qualifiers  were  applied  (i.e.,  "J[FD] ")  to  the  applicable  values  presented  in  the  data  presentation 
tables  in  Appendix  F  to  indicate  this  matrix  variability.  These  RPD  values  are  most  likely  due 
to  the  expected  uneven  distribution  of  phenanthrene,  fluoranthene,  pyrene,  chrysene, 
benzo(b)fluoranthene,  indeno(l,2,3-c,d)pyrene,  and  benzo(g,h,i)perylene  in  the  soils  at 
Springfield  ANGB.  These  QC  results  are  considered  to  have  no  adverse  impact  on  the  overall 
environmental  data  quality. 

Gasoline  Range,  Diesel  Fuel  Range,  and  Heavy  Oil  Analysis — Eighty-one  soil  and 
sediment  samples  and  17  groundwater  samples  were  collected  during  the  Springfield  ANGB  SI 
and  analyzed  for  gasoline  range,  diesel  fuel  range,  and  heavy  oil  using  the  method  cited  in 
Section  G.3.  Ten  soil  samples  (i.e.,  SD5-3,  SB5-4-1,  SB4-3-1,  MWBG-2-3,  SBl-3-1,  SB2-2-1, 
MW3-1-1,  SD2-1,  SB2-6-1,  and  SD3-2)  were  collected  in  duplicate.  Two  groundwater  samples 
(i.e.,  MW3-1-1  and  P-4-1)  were  collected  in  duplicate.  RPD  values  were  not  calculated  for 
compounds  not  detected  in  both  the  sample  and  duplicate  sample.  The  RPD  criteria  were  not 
met  for  diesel  range  and  heavy  oil  in  SD5-5  and  SD5-5R;  SB4-3-1  and  SB4-3-1R;  MWBG-2-3 
and  MWBG-2-3R;  and  SD2-1  and  SD2-1R.  The  RPD  value  was  outside  the  EPA  acceptance 
criteria  for  diesel  range  in  SBl-3-11  and  SB1-3-11R. 
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As  a  result,  data  validation  qualifiers  were  applied  (i.e.,  "J[FD]")  to  the  applicable  values 
presented  in  the  data  presentation  tables  in  Appendix  F  to  indicate  this  matrix  variability.  These 
RPD  values  are  most  likely  due  to  -the  expected  uneven  distribution  of  diesel  fuel  range  and 
heavy  oil  in  the  soils  at  Springfield  ANGB. 

Priority  Pollutant  Metals  Ana/yses— Eighty-two  soil  and  sediment  samples  and  17 
groundwater  samples  were  collected  during  the  Springfield  ANGB  SI  and  analyzed  for  priority 
pollutant  metals  using  the  EPA  solid  waste  methods  cited  in  Section  G.3.  Ten  soil  samples 
(i.e.,  SD5-3,  SB5-4-1,  SB4-3-1,  MWBG-2-3,  SBl-3-11,  SB2-1-1,  MW3-1-1,  SD2-1,  SB2-6-1, 
and  SD3-2)  and  three  groundwater  samples  (i.e.,  MW3-1-1,  P-4-1  [total  metals],  and  P-4-1 
[dissolved  metals])  were  collected  in  duplicate.  RPD  values  were  not  calculated  for  elements 
not  detected  in  both  the  sample  and  duplicate  samples.  All  RPD  values  were  within  control 
limits  (i.e.,  50  and  30  percent  for  soil  and  water,  respectively)  for  all  element  concentrations 
greater  than  five  times  the  CRDL  in  both  the  sample  and  duplicate  sample,  except  for  chromium 
and  lead  in  SD5-3  and  SD5-3R;  chromium,  copper,  silver,  and  zinc  in  SD2-1  and  SD2-1R;  and 
lead  and  zinc  in  MW3-1-1  and  MW3-1-1R. 

The  CRDL  criteria  were  met  for  all  elements  detected  in  concentrations  less  than  five 
times  the  CRDL  in  the  sample  or  in  the  duplicate  sample,  or  in  both  the  sample  and  duplicate 
sample,  except  for  arsenic,  beryllium,  copper,  and  nickel  in  MW3-1-1.  As  a  result,  data 
validation  qualifiers  were  applied  (i.e. , "  J[FD] ")  to  the  applicable  arsenic,  beryllium,  chromium, 
copper,  lead,  nickel,  silver,  and  zinc  values  presented  in  the  data  presentation  tables  in 
Appendix  F  to  indicate  this  matrix  variability. 

G.3  LABORATORY  QUALITY  CONTROL  ASSESSMENT 

All  environmental  (i.e.,  soil,  sediment,  and  groimdwater)  samples  and  field  QC  blanks 
(i.e.,  trip  blanks,  field  blanks,  and  equipment  blanks)  collected  during  the  Springfield  ANGB 
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SI  were  analyzed  using  EPA  solid  waste  test  methods  and  general  chemical  methodology  from 
the  following  references; 


•  Statement  of  Work  for  Organic  Analysis,  Multi-Media,  Multi-Concentration,  EPA 
Contract  Laboratory  Program,  March  1990  (VOCs  and  SVOCs) 

•  Statement  of  Work  for  Inorganic  Analysis,  Multi-Media,  Multi-Concentration,  EPA 
Contract  Laboratory  Program,  March  1990  (priority  pollutant  metals) 

•  Test  Methods  for  Evaluating  Solid  Waste,  Physical/Chemical  Methods,  SW-846, 
Third  Edition,  September  1986,  with  1989  revisions  (VOCs,  SVOCs,  and  priority 
pollutant  metals) 

•  Guidance  for  Remediation  of  Releases  From  Underground  Storage  Tanks ,  Washington 
State  Department  of  Ecology,  Total  Petroleum  Hydrocarbon  WTPH-D  modified  8015 
method  (diesel  fuel  and  heavy  oil) 

•  Methods  for  the  Determination  of  Organic  Compounds  in  Finished  Drinking  Water 
and  Raw  Source  Water  (Method  EPA  524.2  VOC) 


All  data  were  validated  and  qualified  using  the  guidelines  and  specifications  described  in 
the  following  documents: 


•  Laboratory  Data  Validation  Functional  Guidelines  For  Evaluating  Organics  Analyses, 
EPA  Contract  Laboratory  Program,  February  1988  (VOCs  and  SVOCs) 

•  Laboratory  Data  Validation  Functional  Guidelines  For  Evaluating  Inorganics 
Analyses,  EPA  Contract  Laboratory  Program,  February  1988  (priority  pollutant 
metals) 

•  Requirements  for  Quality  Control  of  Analytical  Data,  Hazardous  Waste  Remedial 
Actions  Program,  Martin  Marietta  Energy  Systems,  Inc.  (DOE/HWP-65/R1). 


All  descriptive  data  validation  qualifiers  applied  to  the  reported  values  by  the  laboratory 
were  reported  in  parentheses.  Each  data  point  was  assessed  to  determine  whether  the  value  was 
considered  usable  (i.e.,  no  qualifier),  usable  but  estimated  (i.e.,  "J"),  or  not  usable  (i.e.,  "R"). 
All  usability  qualifiers  are  followed  by  the  applicable  laboratory  or  field  QC  qualifier,  presented 
in  parentheses  and  defined  in  the  table  footnotes.  Usability  qualifiers  were  not  applied  to  values 
that  were  qualified  by  the  laboratory,  but  were  not  considered  to  have  been  adversely  impacted 
by  the  applicable  laboratory  QC  result  (e.g.,  duplicate  and  matrix  spike  analysis),  as  per  EPA 
CLP  validation  guidelines.  All  laboratory  and  data  validation  qualifiers  used  were  applied  to 
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all  data  (i.e.,  detected  and  nondetected  values)  as  necessary,  on  the  comprehensive  data 
presentation  tables  in  Appendix  F,  and  to  the  appropriate  detected  values  summarized  in  the  data 
tables  in  Section  3  of  the  SI  report  text.  All  qualifiers  are  defined  at  the  end  of  each  table 
presenting  analytical  data. 

For  the  purposes  of  the  SI,  VOC  and  SVOC  TICs  that  could  not  be  directly  attributed 
to  laboratory  method  blank  or  field  QC  blank  interference  were  used  to  indicate  contamination 
resulting  from  past  fuel  use  at  the  applicable  site.  All  TIC  concentrations  were  added  together 
and  reported  in  the  Section  3  data  summary  tables  and  the  Appendix  F  data  presentation  tables 
as  a  single  estimated  value.  The  number  of  individual  compounds  detected  was  presented  in 
parentheses  adjacent  to  the  cumulative  concentration.  A  detailed  TIC  evaluation  is  discussed  in 
Section  4  of  this  appendix. 

G.3.1  Organic  Analyses 

Environmental  (i.e.,  soil,  sediment,  and  groundwater)  samples  and  field  QC  blanks 
(i.e.,  field  blanks,  equipment  blanks,  and  trip  blanks  [VOC  analysis  only])  collected  during  the 
Springfield  ANGB  SI  were  submitted  to  the  Weyerhaeuser  Laboratory  for  VOC,  SVOC,  and 
gasoline  range,  diesel  fuel  range,  and  heavy  oil  analyses  using  EPA  Methods,  the  March  1990 
EPA  CLP  SOW,  and  WTPH-D.  A  data  quality  assessment  is  presented  in  the  following 
subsections. 

G.3.1.1  Volatile  Organic  Compound  Analysis  (EPA  Method  8240,  EPA  Method  524.2,  and 
the  March  1990  EPA  CLP  SOW) 

Sixty-six  soil  samples,  16  sediment  samples,  17  groundwater  samples,  and  37  field  QC 
blanks  (i.e.,  trip  blanks,  field  blanks,  and  equipment  blanks)  were  collected  and  analyzed  by  the 
Weyerhaeuser  Laboratory  for  VOCs  using  EPA  Method  8240,  EPA  Method  524.2,  and  the 
March  1990  EPA  CLP  SOW.  Groundwater  samples  and  associated  field  QC  blanks  were 
analyzed  using  EPA  Method  524.2,  EPA  Method  8240,  and  the  March  1990  EPA  CLP  SOW, 
which  were  modified  for  low-level  detection  limits,  as  required  by  the  Ohio  Environmental 
Protection  Agency  (OEPA),  for  the  February  1988  target  VOCs.  Data  quality  was  evaluated 
using  the  guidelines  and  control  limits  specified  for  holding  times,  tuning  and  mass  calibration 
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results,  initial  and  continuing  calibration  verification,  method  blank,  system  monitoring 
compounds,  internal  standard  area,  and  MS/MSD  results.  The  VOC  data  validation  worksheets 
are  presented  in  Tables  G-9a  through  G-9f. 

Holding  Times — Holding  times  were  defined  as  the  maximum  amount  of  time  allowed 
to  elapse  between  the  date  and  time  of  sample  collection  and  the  date  and  time  of  sample 
analysis.  The  Weyerhaeuser  Laboratory  was  required  by  the  Springfield  ANGB  SI  SOW  to  meet 
holding  times  of  7  days  for  unpreserved  water  samples,  14  days  for  preserved  (i.e.,  sufficient 
hydrochloric  acid  to  lower  the  pH  to  2)  water  samples,  and  14  days  for  soil  samples  collected 
for  VOC  analysis. 

Analysis  of  samples  that  have  exceeded  the  method-recommended  holding  times  may 
result  in  the  following:  concentrations  of  compounds  that  would  have  been  detected  ordinarily 
are  undetected  due  to  chemical  transformation,  compound  volatilization,  or  biodegradation; 
reported  concentrations  lower  than  those  originally  present  in  the  sample,  due  to  the  factors 
previously  stated;  or  reported  concentrations  greater  than  those  originally  present  in  the  sample, 
due  to  external  contamination  of  water  samples  or  changes  in  soil  moisture  content.  Based  on 
an  evaluation  of  all  enviromnental  samples  and  field  QC  blanks  analyzed  for  VOCs  using  EPA 
Method  8240,  EPA  Method  524.2,  and  the  March  1990  EPA  CLP  SOW,  all  holding  time 
criteria  were  met. 

Tuning  and  Mass  Calibration  Results— The  first  step  in  the  calibration  of  the  GC/MS 
system  is  to  ensure  correct  mass  calibration,  mass  resolution,  and  mass  transmission.  This  was 
accomplished,  in  addition  to  a  sensitivity  check,  using  p-bromofluorobenzene  (p-BFB)  injected 
at  a  concentration  near  the  instrument  detection  limit  (IDL),  as  required  by  the  March  1990  EPA 
CLP  SOW  protocol.  This  standard  was  analyzed  every  12  hours  to  ensure  that  the  GC/MS  was 
tuned  correctly.  Tuning  and  mass  calibration  requirements  used  to  evaluate  the  acceptable 
instrument  operation  are  described  in  the  March  1990  EPA  CLP  SOW.  Based  on  an  evaluation 
of  the  ionization  and  fragmentation  criteria,  in  addition  to  the  instrument  tune  frequency,  all 
p-BFB  tuning  and  mass  calibration  criteria  requirements  were  met. 
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Table  0~'9a.  Volatile  Orgaaic  Compoaad  Data  Validatioa  Workikei 
I7gth  Xactical  Fighter  Oroap  Spriagfteld  ANOB,  Spriagfield,  Ohio 
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Table  O— 9a.  Volatile  Orgaaic  Compoaad  Data  Validatioa  Works  beets 
I7gth  Xactical  Fighter  Oroap  Spriagfield  ANOB,  Spriagfield,  Ohio  (Coatiaaed) 
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SOILS 

VBLKS4  VBLKS4  08/26/92  (INST#  VO  Al)  NA  NA 

SB2-3-1  94670  DAILY  TUNE  IN  CONTROL;  FB2-1  EB2- 

ALL  RRF50  >  0.05 
%D  <  25% 


Table  0~9c.  Volatile  Orgaaic  CompoaBd  Data  Validatioa  Workskeets 
17S*^  Tactical  Figkter  Oroap  Spriagfield  ANOB,  Spriagfleld,  Ohio  (Coatiaaed) 
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Table  G*-9e.  Volatile  Organic  Compound  Data  Validation  Worksheets 
jygtk  Tactical  Fighter  Group  Springfield  ANGB,  Springfield,  Ohio  (Continued) 
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Table  O— 9e.  Volatile  Organic  CoHpoaad  Data  Validation  Workikeets 
I7gth  Tjiciieal  Figkter  Oronp  Springfield  ANOB,  Springfield^  Ohio  (Continncd) 
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Table  O— 9f.  Volatile  Organic  Compound  Data  Validation  Worksheets 
j7gth  Tactical  Fighter  Group  Springfield  ANOB,  Springfield,  Ohio  (Continued) 
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Footnotes  to  Tables  G—9a,— 9b,“!lc,— 9f.  Volatile  Organic  Compound  Data  Validation  Worksheets 

ITgtfa  Xactical  Fighter  Group  Springfield  ANGB,  Springfield,  Ohio _ 

CoaitoiMmkgJbrWMterViKSmrrogateReoomty 
TolucBc-dS(TOL):  88-110 
4-Biomoflvoiobeiisene  (BFB):  86-115 
l^-Dich]oroethane-d4  (DCE):  76-114 
Control  limits  for  Soil  VOC  Surrogate  Recovery 
TolucBe-d8(T0L):  84-138 
Bromofluorobenzene  (6FB);  59-113 
U-DicIik>ioethaiie-d4  (DCE):  70-121 
ComtmlLimitBior  Wmter  VOC  MS^OSD  Amafygeg 
U-Dichk>ix)ethene(DCEll):  61-145,  %RPD= 14 
Trichk>roetlienc(TCE):  71-120,%RPD=14 
Benzene  (BZ):  76-127,  %RPD =11 
Toluene  (TOL):  76-125,  %RPD= 13 
Chlorobenzene  (CLBZ):  75-130,  %RPD=13 
ComtmiUauiMfyrSoa  VOC  MS/MSD  AmMfyweB 

1.1- Dichk>roethene(DCEll):  59-172,  %RPD  =22 
TrichIoiDethene(TCE):  62-137,  %RPD =24 
Benzene  (BZ):  66-142,  %RPD  =21 

Toluene  (TOL):  59-139,  %RPD =21 
Chlorobenzene  (CLBZ):  60-133,  %RPD  =21 

TmmmgMmd  mam  cal^ntiom  perforwmd  wHk  htomtoOmotoheaxeae  (BPB) 

VtAiSt  bittaalStaadaai  Amt  Smmmaty€2ompomadg: 

BiomochloiomethaBe(BCM) 

1,4-Difiuorobenzeae^FB) 

Ch]ofobenzeBe-d5(CBZ) 

NA  -  Not  Applicable 

SigaiGcMat  gampic  rmmk  data  qmaUBen: 

J  -  analyte  present  between  the  lower  detection  limit  of  the  instrument  and  the  lower  quantitation  limit. 

X-compound  is  present,  but  does  not  meet  CLP  criteria. 

D  -  analyte  identified  in  an  analysis  at  a  secondary  dilution  factor. 

£  -  analyte’s  concentration  exceeds  the  calibration  range  of  the  irrstrument  for 
this  spedfic  analysis 

B-analyte  was  found  in  the  associated  blank  as  well  as  in  the  sample. 

TIC -Tentatively  Identified  Compounds  (number  of  non -ICL  compounds  detected) 

Data  aaSiatiom  qmaWea: 

U-not  detected 
J— estimated  concentratioa 
IS -internal  standard 
SR-sunogate  recovery 
MB-metM  blank 
FB-field  blank 
FD-field  duplicate 

CeV— continuing  calibration  vertfication 
EB-equipment  blank 
Abbmnatiom  for  VOCCompoam^: 

Chkuomethane  =CLME 
Bromoraethane =BRME 
Vinyl  chk>ride= VC 
Chloioethane  =CL£A 
Methylene  chloride =MTLNCL 
AceUmesACE 
Carbon  disulfide =CDS 
1,1  -Dichloioethene=DCEll 
1,1  -Dichloroethane=DCAll 

1.2- Dichk>roetheBe  (total)=DCE12 
Chloroform  =TCLM£ 

1.2- Dichk>ioethane=DCA12 
2-Bntan<Hie=MEK 
l,l,l-TrichloioethaBe=TCA 
Carbon  Tetra<^]oride=CTCL 
Bromodichk>n>methane=BDCM£ 

1.2- Dichk>K^>ropaBe=DCPA12 
cis-13-Dichk>ropiopene=DCPEcl3 
Trich]oroethene=TC£ 

Dibromochlotomethane =DBCME 

1.1.2- TrichloroethaBe =TCA112 
Beiizene=BZ 

trans-13~’Dichloiopropene=DCP13t 
Bromoform  =TBME 
4-Methyl-2— pentanonc  =4ME2PENT 
2-Hezanone =HX02 
Tetrachloroetheae  =PC£ 
l,13>2~Tetrachloioethane =PCA 
Toiene=BZM£ 

Ch]orobenzene=CLBZ 
Ethylbenzene  =EBZ 
StyrenesSTY 

Total  Xvlenes=XYLENES _ 


G-82 


Initial  Calibration  Calibration  of  each  GC/MS  used  to  analyze  the  samples 

collected  during  the  Springfield  ANGB  SI  was  established  and  validated  by  injecting 
EPA-traceable  standards  at  five  concentrations,  spanning  the  expected  sample  concentration 
range.  Initial  calibration  was  conducted  after  the  GC/MS  tune  criteria  were  met  and  before  any 
samples  were  analyzed  to  determine  the  linearity  and  dynamic  range  of  the  response  of  the 
GC/MS  system  to  the  target  compounds.  Following  the  initial  calibration,  the  average  relative 
response  factors  (RRFs)  and  percent  relative  standard  deviation  (%RSD)  for  all  VOCs  were 
evaluated  to  verify  the  validity  of  the  initial  calibration.  Initial  calibration  criteria  requirements 
across  all  five  points  (i.e.,  greater  than  0.050  and  less  than  30  percent  for  RRFs  and  %RSDs, 
respectively)  are  presented  in  the  Laboratory  Data  Validation  Functional  Guidelines  for 
Evaluating  Organics  Analyses.  Based  on  an  evaluation  of  all  initial  calibration  verification  (ICV) 
results,  all  RRF  and  %RSD  values  were  met,  except  for  2-hexanone  (i.e.,  %RSD  =  30.4)  in 
the  ICV  conducted  on  August  18,  1992.  No  2-hexanone  was  detected  in  the  associated  water 
and  soil  samples;  therefore,  the  impact  of  this  ICV  result  is  minimal,  and  as  a  result,  no  data 
validation  qualifiers  were  applied. 

Continuing  Calibration  Results— A  check  of  the  calibration  curve  was  conducted  once 
every  12  hours.  The  continuing  calibration  of  the  GC/MS  system  is  evaluated  based  on  the 
magnitude  of  die  RRFs  and  percent  difference  (%D)  between  the  average  RRF  of  each 
compound  in  the  initial  calibration  and  the  RRF  of  that  compound  in  the  continuing  calibration 
standard.  Continuing  calibration  criteria  requirements  (i.e.,  greater  than  0.050  and  less  than 
±25  percent  for  RRFs  and  %Ds,  respectively)  are  presented  in  the  Laboratory  Data  Validation 
Functional  Guidelines  for  Evaluating  Organics  Analyses.  Based  on  an  evaluation  of  the 
continuing  calibration  conducted  for  VOC  analyses,  all  criteria  were  met,  except  for 
chloromethane  in  the  continuing  calibration  verifications  (CCVs)  conducted  on  May  14  and  15, 
August  21,  24,  and  31,  September  3,  and  October  7,  1992;  trans-l,3-dichloropropene  in  the 
CCVs  conducted  on  May  14  and  15,  1992;  carbon  tetrachloride  in  the  CCV  conducted  on 
August  24,  1992;  2-hexanone  in  the  CCVs  conducted  on  August  21  and  24,  1992;  acetone  in 
the  CCV  conducted  on  August  24,  1992;  chloroethane  in  the  CCVs  conducted  on  September  3, 
1992  and  May  26, 1993;  and  bromoform  and  2-butanone  in  the  CCV  conducted  on  September  3, 
1992.  The  chloromethane  undetected  results  in  SD5-3R  and  SD5-4RE  were  qualified 
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(i.e.,  "UJ[CCV]"  in  the  comprehensive  data  presentation  tables)  to  indicate  the  exceeded  %D 
for  the  CCV  (i.e.,  greater  than  50  percent).  No  other  data  validation  qualifiers  have  been 
applied,  since  no  VOCs  were  detected  in  the  associated  samples  and  differences  are  less  than 
50  percent. 

Internal  Standard  Summaries— Three  internal  standards  (ISs)  (i.e.,  bromochloro- 
methane,  1,4-difluorobenzene,  and  chlorobenzene-dj)  were  added  in  all  calibration  standards, 
environmental  samples,  and  QC  blanks  immediately  before  analysis  as  indicators  of  instrumental 
operating  variations.  The  concentration  of  VOCs  detected  in  each  sample  was  calculated  with 
reference  to  the  response  factor  (RF)  of  the  appropriate  IS  for  that  compound.  IS  area 
requirements  are  described  in  the  March  1990  EPA  CUP  SOW.  Based  on  an  evaluation  of  all 
analyses,  all  IS  areas  were  within  acceptable  ranges  in  all  analyses,  except  for  chlorobenzene-dj 
in  SD5-4,  SB4-1-2,  SB2-1-14,  SB5-1-7,  SD2-1,  SB2-6-1R,  and  SB2-6-1R  RE,  and 
bromochloromethane  in  SB2-3-4  and  SB2-3-4DL.  As  a  result,  the  VOCs  based  on  the  RF  of 
those  ISs  were  qualified  (i.e.,  all  undetected  values  will  be  presented  as  "UJ[IS]"  and  all  detected 
values  will  be  presented  "J[IS]")  to  indicate  that  the  internal  standard  areas  were  outside  the 
appropriate  limits. 

System  Monitoring  Compound  Recoveries  (Surrogate  Recoveries)— Ihrtt  compounds 
(i.e.,  toluene-dg,  p-BFB,  and  l,2-dichloroethane-d4)  were  added  to  each  calibration  standard, 
environmental  sample,  and  laboratory  and  field  QC  sample  immediately  before  analysis  and 
reanalysis,  if  necessary,  to  evaluate  the  performance  of  the  entire  purge  and  trap-gas  GC/MS 
system.  The  control  limits  for  system  monitoring  compound  recoveries  in  soil  and  water 
samples  are  described  in  the  March  1990  EPA  CLP  SOW  and  the  footnotes  to  Tables  G-9a 
through  G-9f.  All  system  monitoring  compound  recoveries  were  within  the  control  limits, 
except  l,2-dichloroethane-d4  in  SB2-1-4  (62  percent),  SB2-1-4RE  (65  percent),  MWBG-2-3 
(59  percent),  SB2-2-2  (124  percent),  MW3-1-2  (1 16  percent),  and  MW4-1-2  (1 16  percent).  The 
analytical  results  for  these  samples  were  qualified  to  indicate  that  the  system  monitoring 
compound  recoveries  were  outside  the  required  limits  (i.e.,  all  imdetected  values  will  be 
presented  as  "UJ[SR]"  and  all  detected  values  will  be  presented  as  "J[SR]").  Tables  G-10  and 
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OC  Surrogate  Recovery  QC  Summary:  Soil,  Surface  Soil,  and  Sediment 
Tactical  Fighter  Group,  Springfield  ANGB,  Springfield  Ohio 


G-85 


TableG  — 11.  VOC  Surrogate  RecoveryQC  Summary:  Groundwater 
178*  Tactical  Fighter  Group,  Springfield  ANGB,  Springfield,Ohio 


G-11  summarize  the  system  monitoring  compound  recovery  results  for  soil  and  water  samples, 
respectively. 

Method  Blanks — One  method  blank  analysis  was  conducted  once  every  12-hour  time 
period  on  each  GC/MS  system  used  to  analyze  the  samples  collected  during  the  Springfield 
ANGB  SI.  Each  method  blank  was  evaluated  for  interferents  that  prevent  accurate  quantitation 
of  a  target  compound.  According  to  CLP  method  blank  criteria,  a  laboratory  blank  may  not 
contain  methylene  chloride,  2-butanone,  toluene,  or  acetone  in  concentrations  five  times  greater 
than  the  contract  required  quantitation  limit  (CRQL)  or  any  other  target  compound  in 
concentrations  greater  than  the  CRQL.  Based  on  an  evaluation  of  all  method  blanks  analyzed 
for  VOCs  using  the  March  1990  EPA  CLP  SOW,  2-butanone  was  detected  in  method  blank 
VBIiCS4Ml  associated  with  soil  samples.  2-Butanone  was  detected  at  concentrations  of 
600  parts  per  billion  (ppb)  equivalents  (i.e.,  /xg/kg  for  soil).  The  concentration  of  2-butanone 
detected  in  SB2-2-1  was  qualified  (i.e. ,  "U[MB] ")  in  the  comprehensive  data  presentation  tables 
in  Appendix  F  to  indicate  that  the  2-butanone  did  not  exceed  10  times  that  detected  in  the 
method  blank.  Therefore,  2-butanone  will  not  be  considered  an  undetected  compound  for  risk 
assessment  purposes. 

Matrix  Spike/Matrix  Spike  Duplicate  Results — MS/MSD  analyses  were  conducted  to 
assess  the  accuracy  and  precision  of  the  laboratory  and  to  evaluate  the  matrix  effect  of  the 
sample  upon  the  analytical  methodology  based  upon  the  percent  recovery  of  each  compound. 
Accuracy  was  expressed  as  the  percent  recovery  of  the  spike  compounds.  Precision  was 
expressed  as  the  RPD  of  the  concentrations  of  the  spike  compounds  in  the  MS/MSD  samples. 
The  control  limits  for  percent  recoveries  in  soil  and  water  samples  were  described  in  the  March 
1990  EPA  CLP  SOW.  No  action  was  taken  based  on  percent  recovery  or  RPD  values; 
however,  MS/MSDs  were  evaluated  to  verify  that  1  MS/MSD  analysis  was  conducted  for  each 
20  environmental  samples  received  by  the  laboratory  (excluding  dilutions  and  reanalyses 
conducted),  that  these  analyses  were  conducted  on  environmental  samples  only,  and  that  the 
recovery  and  difference  results  did  not  indicate  systematic  laboratory  control  problems. 
Tables  G-12  and  G-13  summarize  the  MS/MSD  results  for  soil  and  sediment  and  groundwater 
samples,  respectively. 
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Table  G— 12.  VOC  MS/MSD  QC  Summary:  Soil,  Surface  Soil,  and  Sediment 
I7gtb  Tactical  Fighter  Group,  Springfield  ANGB,  Springfield  Ohio 


MS/MSD  QC  Summary:  Groundwater 
roup,  Spriu^idd  ANGB,  Springfield,  Ohio 


Seven  MS/MSD  analyses  were  conducted  using  soil  samples  (i.e.,  SB4-5-1R,  SBl-1-1, 
MWBG-2-1,  SBl-3-1,  SB2-2-2,  MW3-1-1R,  and  SB2-4-1)  collected  during  the  Springfield 
ANGB  SI.  All  MS/MSD  recovery  and  all  RPD  values  were  within  control  limits.  Two 
MS/MSD  analyses  was  conducted  using  groundwater  samples  (i.e.,  MW3-1-1  and  MWl-1-2) 
collected  during  the  Springfield  ANGB  SI.  All  percent  recovery  and  RPD  values  were  within 
the  control  limits. 

Significant  Qualified  Sample  Resttfc— Data  validation  qualifiers  applied  to  data,  due  to 
continuing  calibration  verification,  internal  standard,  system  monitoring  compounds,  and  method 
blank  results,  are  presented  in  the  data  summary  tables  in  Section  3  of  the  SI  report  text  and  in 
the  comprehensive  data  presentation  tables  in  Appendix  F. 

G.3.1.2  Semivolatile  Organic  Compound  Analysis  (EPA  Methods  3550/8270,  3510/8270, 
and  the  March  1990  EPA  CLP  SOW) 

Fifty-five  soil  samples,  16  sediment  samples,  17  groundwater  samples,  and  21  field  QC 
blanks  (i.e.,  field  and  equipment  blanks  only)  were  collected  and  analyzed  by  the  Weyerhaeuser 
Laboratory  using  EPA  Methods  3550/8270,  3510/8270,  and  the  March  1990  EPA  CLP  SOW. 
Data  quality  was  evaluated  using  the  guidelines  and  control  limits  specified  for  holding  times, 
tuning  and  mass  calibration,  initial  and  continuing  calibration  verification,  method  blank,  system 
monitoring  compound,  internal  standard  area,  and  MS/MSD  results.  The  significant  qualified 
sample  results  are  presented  following  the  laboratory  QC  results  discussion.  The  SVOC  data 
validation  worksheets  are  presented  in  Tables  G-14a  through  G-14g. 

Holing  limes— Holding  times  were  defined  as  the  maximum  amount  of  time  allowed 
to  elapse  between  the  date  and  time  of  sample  collection  and  the  date  and  time  the  sample  was 
extracted.  Holding  times  were  further  defined  as  the  maximum  amount  of  time  allowed  to 
elapse  between  the  date  and  time  of  extraction  and  sample  analysis.  The  Weyerhaeuser 
Laboratory  was  required  to  meet  extraction  holding  times  of  7  days  for  water  samples  and  14 
days  for  soil  samples  collected  for  SVOC  analysis.  All  analyses  were  required  within  40  days 
after  extraction.  Based  on  an  evaluation  of  all  environmental  samples  and  field  QC  blanks 
analyzed  for  SVOCs  using  the  March  1990  EPA  CLP  SOW,  all  holding  time  criteria  were  met. 
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Table  G~14a.  Semivolatile  Organic  Compound  Data  Validation  Woikaheets 
17gth  Xactical  Fighter  Group  Springfield  ANGB,  Springfield,  Ohio  (Continued) 
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Table  G*~14b.  Semivolatiie  Organic  Coinpound  Data  Validation  Woiksheets 
178“*  Tactical  Fighter  Group  Springfield  ANGB,  Springfleld,  Ohio  (Continued) 
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Table  G— 14d.  Semivolatlle  Organic  Compound  Data  Validation  Worksheets 
178*^  Tactical  Fighter  Group  Springfield  ANGB,  Springfield,  Ohio  (Continued) 
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Table  G— 14d.  Semrvolatile  Organic  Compound  Data  Validation  Worksheets 
178^  Tactical  Fighter  Group  Springfield  ANGB,  Springfield,  Ohio  (Continued) 
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Table  G— 14e.  Semivolatile  Organic  Compound  Data  Validation  Worksheets 
178*^  Tactical  Fighter  Group  Springfield  ANGB,  Springfield,  Ohio  (Continued) 
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Table  G— 14e.  Semivolatile  Organic  Compound  Data  Validation  WoiksheeU 
^7gth  Xactical  Fighter  Group  Springfield  ANGB»  Springfield,  Ohio  (Continued) 
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14f.  SeMivolatOe  Orguic  CoMpovad  Data  ValidaliM  W<Mtikeeta 
Taelical  R^ter  Otomp  Spriacfidd  ANOB»  SpriagjKdd,  OUo 


Table  G—  14f.  Semivolatile  Organic  Compound  Data  Validation  Worksheets 
178“*  Tactical  Fighter  Group  Springfield  ANGB,  Springfield,  Ohio  (Continuec 
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Table  G’*14f.  Semivolatile  Organic  Compound  Data  Validation  Worksheets 
l^gtb  Xactical  Fighter  Group  Springfield  ANGB,  Springfield,  Ohio  (Continued) 


TaUe  O— 14g.  Seaiwlalile  Orgainc  CuBpoMid  Data  VaKdatiim  Woifcahceta 
17S^^  Tactical  Kgtiter  Cheap  Spriagifidd  ANOB,  Spriagfidd,  Ohio 


Table  G-14g.  Semivolatile  Organic  Compound  Data  Validation  Worksheets 
178***  Tactical  Fighter  Group  SpringHeid  ANGB,  Springfield,  Ohio  (Continued) 
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FootBotes  to  Tablet  G-14a,--14b,~14c,~14d,~14e,-«14f,-14g.  Semivolatile  Organic  Compomid  Data  Validation  Worksheets 
178*^  Tactical  Fighter  Group  Springfield  ANGB,  Springfield.  Ohio _ 


Control  limits  for  Wmtcr  SVOC  Surrogate  Recovery 
Nitrobenzene-“d5  (NBZ):  35-114 
2-Fluorobiphenyl  (FBP):  43-116 
Terphenyl-dl4(TPH):  33-141 
PhenoI-d5  (PHL):  10-110 
2-FIuorophenol  (2FP):  21-110 

2.4.6- Tribromopbenol  (TBP):  10-123 
2-Chlorophenol-d4(2CP):  33-110  (advisoiy) 

1.2- EHchlorobenzene— d4  (DCB):  16-110  (advisory) 

Control  Limits  for  SVOC  Surrogate  Recovery 

NitrDbenzene-d5(NBZ):  23-120 
2-FIuorobiphenyl  (FBP):  30-115 
Terphenyl-dl4  (TPH):  18-137 
Phend-d5  (PHL):  24-113 
2~Fluorophcnol  (2FP):  25-121 

2.4.6- Tribn)mophenol  (TBP):  19-122 
2-ChlorophenoI-d4  (2CP):  20-130  (advisory) 

1.2- I>ichlorobenzene-d4  (DCB):  20-130  (advisory) 

Control  Limits  for  Water  SVOC  MS/MSD  Analyses 

Phend  (PHENOL):  12-110,  %RPD=  42 
2-Chlorophenol  (CLPH2):  27-123,  %RPD=  40 

1.4- Dichloix)ben2eiie  (DCBZ14):  36-97,  %RPD=  28 
N-Nitroso-di-n -propylamine  (NNSPR):  41-116,  %RPD=  38 

1.2.4- TridiIoroben2Bne(TCB124):  39-98,  %RPD=  28 
4-Chloro-3-meth)iphenol  (C4M3PH):  23-97,  %RPD=  42 
Acenaphtbene  (ACNP):  46-118,  %RPD=  31 
4-N!tix)phenol(NTPH4):  10-80,  %RPD==  50 

2.4- Dmitn)toluenc  (DNT24):  24-96,  %RPD=  38 
Pentadilorophenol  (PCP):  9-103,  %RPD=  50 
Pyrene  (PYR):  26-127,  %RPD==  31 

Control  Limits  for  Soil  SVOC  MS/MSD  Analyses 
Phenol  (PHENOL):  26-90,  %RPD=  35 
2-ChlorophenoI  (CLPH2):  25-102,  %RPD=  50 

1.4- Dich!orx)benzene  (DCBZ14):  28-104,  %RPD=  27 
N-Nitnoso-di-n -propylamine  (NNSPR):  41-126,  %RPD=  38 

1.2.4- TrichIorobenzBne(TCB124):  38-107,  %RPD=  23 
4-Chloro-3-methylphenol  (C4M3PH):  26-103,  %RPD=  33 
Acenaphtbene  (ACNP):  31-137,  %RPD=  19 
4-Nitrophenol  (NTPH4):  11-114,  %RPD=  50 

2.4- Dinitrotoluene  (DNT24):  28-89,  %RPD=  47 
Pentachlorophenol  (PCP):  17-109,  %RPD=  47 
Pyrene  (PYR):  35-142,  %RPD:=  36 

Tuning  and  mass  calibration  performed  with  decaOnorotripbenylphosphine  (DFTPP). 
Semivolatile  Internal  Standard  Area  Summary  Compounds: 

1.4- Dichloroben2ene-d4  (DCB) 

Napbtbalene-d8  (NPT) 

Acenaphtbene -d  10  (ANT) 

Phenanthrene-dlO  (PHN) 

Cbrysene-dl2(CRY) 

Perylene-dl2(PRY) 

NA— not  analyz^ 

SigniGcant  sample  result  data  qualiGers: 

J  -  analyte  present  between  tbe  lower  detection  limit  of  the  instrument  and  the  lower  quantitation  limit. 
D  —  analyte  identified  in  an  analysis  at  a  secondary  dilution  factor. 

E  -  analyte's  concentration  exceeds  the  calibration  range  of  the  instrument  for  this  specific  analysis. 
B-analyte  was  found  in  the  associated  Nank  as  well  as  in  the  sample. 

TIC-Tentatively  Identified  Compounds  (number  of  non-TCL  compounds  detected) 

Data  validatioa  qualiGers: 

U-not  detected 
J-estimated  concentration 
MB-method  blank 
EHT-extraction  holding  time 
CeV— continuing  calibration  verification 
FD— field  duplicate 
IS-intemal  standard 
SR -surrogate  recovery 
EB— equinment  blank 
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Footnotes  to  Tables  G-14a,-14b,-14c,— 14d,-14e,-14f,— 14g.  Semivolatile  Organic  Compound  Data  Validation ' 

178*  Tactical  Fighter  Group  SpringScM  ANGB,  SpringSeM,  Ohio  fContinned) _ 

AbbremtioBS  for  SVOC  Compounds 
Phencd=::PHENOL 
bis(2~  Chk>roethyl)ether=b2CLE 

2- Chlorophenol = CLPH2 

1.3-  Didilorobenzene = DCBZ13 

1.4-  Dichtorobenzenc  “  DCBZ14 

1.2-  Dichlorobenzene = DCBZ12 
2-Methylphenol=:MPH 

2.2- oxibis-(l-Chk)ropropane)=olCLP22 
4-Methylphenol=4MPH 
N-Nitroso-di-n -propamine =NNSPR 
Hexachloroethane  -HCLEA 
Nitrobenzene=N02BZ 
Isophcmne=ISOP 
2-Nitrophenol=NTPH2 

2.4- EHmcth)iphenol==DMPH24 
bis(2- Cbloroetboxy)inethane- BEGEM 

2.4- Dichlorophenol  -  DCP24 

1.2.4- Trichloroben2)ene=TCB124 
Naphthalene=NAPH 
4-Chk)roaniline=4CLAN 
Hexachlorobutadiene =HCBU 
4-ChIoro-3-methyiphenol=:C4M3PH 
2-Meth^aphtha}ene= MTNPH2 
Hexachlorocyclopentadiene  -HCCP 

2.4.6- Trichlorophenol=TCP246 

2.4.5- Trichlorophenol=TCP245 
2-Chloronai^tha]ene=CNPH2 

2- Nitroanilines=2N02AN 
Dimethylphthalate= DMPH 
Acenaphthylene = ACNP  Y 

2.6- IWnitrotoluene= DNT26 

3- Nitroanilme =3N02AN 
Acenaphthene  -  ACNP 

2.4- DinitrophcnoI=DNP24 

4- Nitrophenol=NTPH4 
Dibenzofiiran = DBZFUR 

2.4—  Dinitrotoluene— DNT24 
Dieth)1phthalate = DEPH 
4-Chloropheiiyl-phenylether=CPPE4 
Fluorene=FE 
4-Nitroaniline-4N02AN 

4.6- Dinitro-2— methylphenol=DN46M 
N-Nitrosodiphen>1amine =NNSPH 
4-Bromophen^— phenylether=BPPE4 
Hexachlorobenzene^HCLBZ 
PentadiloropheDol  -  PGP 
Phenanthrcne= PHAN 
Anthracene=ANTH 
Caibazole=GAR 

Di-n -butyiphthaIate=DNBP 
Fluoranthene =FLA 
Pyrene=PYR 

ButylbenzyIpbthalate-BTBZNATE 
3,3’  -  Didilorobenztdine=DBZD33 
Benzo(a)anthracene =BZAA 
Chrysene =GHRY 

bis(2-Ethylhex>4)phthalate=BIS2EHP 
Di-n-oc^  phth^ate=DNOP 
Benzo(b)tluoranthene = BZBF 
Benzo(k)fluoranthene= BZKF 
Benzo(a)pyrene =B2AP 
Indcno(l,2,3-cd)pyrene= INP123 
Dibenz(a,h)anthracene-DBAHA 

Bcnzo(g4i,i)peryiene=BZGHIP _ 
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except  for  SD5-1,  SD5-1DL,  SD5-3,  SD5-3R,  SD5-5,  and  SD5-2,  which  were  extracted  12  and 
8  days  beyond  the  applicable  extraction  holding  time  for  soil  samples.  SB2-6-1R  and  SB3-4-2 
were  extracted  2  and  3  days  beyond  the  applicable  extraction  holding  time  for  soil  samples, 
respectively.  Two  fields  QC  blanks  (i.e.,  SD5-ER  and  SD5-FB),  were  extracted  1  day  beyond 
the  applicable  extraction  holding  time  for  water  samples.  The  analytical  results  for  these 
samples  were  qualified  to  indicate  the  exceeded  holding  times  (i.e.,  all  undetected  and  detected 
results  were  presented  in  the  comprehensive  data  presentation  tables  as  "UJ[EHT]"  and 
"J[EHT],"  respectively). 

Tuning  and  Mass  Calibration  Results— The  first  step  in  the  calibration  of  the  GC/MS 
system  is  the  demonstration  of  satisfactory  ionization  and  fragmentation  of  standard  mass  spectral 
tuning  compounds.  This  was  accomplished,  in  addition  to  a  sensitivity  check,  using 
decafluorotriphenylphosphine  (DFTPP)  injected  at  a  concentration  near  the  IDL,  as  required  by 
EPA  Method  8270  and  the  March  1990  EPA  CLP  SOW  protocol.  This  standard  was  analyzed 
every  12  hours  to  ensure  that  each  GC/MS  used  to  analyze  samples  collected  during  the 
Springfield  ANGB  SI  was  tuned  correctly.  Tuning  and  mass  calibration  requirements  used  to 
evaluate  the  acceptable  instrument  operation  are  described  in  EPA  Method  8270  and  the  March 
1990  EPA  CLP  SOW  protocol.  Based  on  an  evaluation  of  the  ionization  and  fragmentation 
criteria,  in  addition  to  the  instrument  tune  frequency,  all  DFTPP  tuning  and  mass  calibration 
criteria  requirements  were  met. 

Initial  Calibration  Results— Miti  the  tuning  and  mass  calibration  criteria  were  verified 
and  before  samples  were  analyzed,  calibration  of  each  GC/MS  used  to  analyze  samples  collected 
during  the  Springfield  ANGB  SI  was  established  and  validated  by  injecting  EPA-traceable 
standards  at  five  concentrations  spanning  the  expected  sample  concentration  range  to  determine 
instrument  sensitivity  and  the  linear  range  of  each  target  compound.  Initial  calibration  was 
conducted  after  the  GC/MS  tune  criteria  were  met  and  before  any  samples  were  analyzed  to 
determine  the  linearity  and  dynamic  range  of  the  response  of  the  GS/MS  system  to  the  target 
compounds.  Following  the  initial  calibration,  the  average  RRF  and  %RSD  values  for  all  SVOCs 
were  evaluated  to  verify  the  validity  of  the  initial  calibration.  Calibration  criteria  requirements 
(i.e.,  greater  than  0.050  or  less  than  30  percent  for  RRFs  and  RSDs,  respectively)  for  SVOC 
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analyses  are  described  in  the  Laboratory  Data  Validation  Functional  Guidelines  for  Evaluating 
Organics  Analyses.  Based  on  an  evaluation  of  the  ICVs  conducted  for  SVOC  analyses,  all  RRF 
and  %RSD  values  were  met,  except  for  3,3'-dichlorobenzidine  (i.e.,  %RSD  =  35.5,  %RSD  = 
35.1,  %RSD  =  42.6)  in  the  ICVs  conducted  on  May  28  and  June  1,  1992  and  April  2,  1993. 
3-Nitroaniline  (i.e.,  %RSD=34.3),  4-nitroaniline  (i.e.,  %RSD=37),  and  carbazole 
(i.e.,  %RSD=36.3%)  did  not  meet  the  required  criterion  in  the  ICV  conducted  on  April  2, 
1993.  3,3'-Dichlorobenzidine,  3-nitroaniline,  4-nitroaniline,  and  carbazole  concentrations  were 
not  detected  in  the  associated  water  and  soil  samples,  and  by  eliminating  either  the  high  or  low 
point  of  the  curves,  the  %RSDs  were  restored  (i.e.,  %RSD  were  less  than  ±  30%).  Therefore, 
the  impact  of  these  ICV  results  is  minimal,  and  as  a  result,  no  data  validation  qualifiers  were 
applied. 

Continuing  Calibration  Results— Every  12  hours,  a  CCV  standard  was  analyzed.  The 
continuing  calibration  was  evaluated  based  on  the  magnitude  of  the  RRFs  and  %D  between  the 
average  RRF  of  each  compound  for  the  initial  calibration  and  RRF  of  that  compound  in  the 
continuing  calibration  standard.  Minimum  RRF  and  maximum  %D  criteria  are  presented  in  the 
Laboratory  Data  Validation  Functional  Guidelines  for  Evaluating  Organics  Analyses .  Based  on 
an  evaluation  of  the  continuing  calibrations  conducted  for  SVOC  analyses,  all  criteria 
requirements  were  met,  except  for;  di-n-octyl  phthalate  in  the  CCVs  conducted  on  May  28; 
September  2,  4,  18,  and  October  27  and  28,  1992;  2,2-oxibis-(l-chloropropane)  in  the  CCVs 
conducted  on  May  29,  September  2,  4,  15,  16,  17,  21,  25,  October  23,  27,  28,  1992,  and 
June  2  and  4,  1993;  hexachloroethane  in  the  CCVs  conducted  on  June  1  and  2,  1993; 
2,6-dinitrotoluene  in  the  CCVs  conducted  on  May  29  and  September  2,  4,  15,  25,  1992,  and 
June  4,  1993;  3-nitroaniline  in  the  CCVs  conducted  on  June  1  and  8,  1992;  4-nitroaniline  in  the 
CCVs  conducted  on  May  29  and  September  15,  17,  18,  19,  21,  25,  1992;  4,6-dinitro-2-methyl 
phenol  in  the  CCVs  conducted  on  May  29,  June  1  and  2,  September  18,  1992,  and  June  1, 
1993;  3,3'-dichlorobenzidine  in  the  CCVs  conducted  on  May  29,  June  2,  September  10, 14, 16, 
October  27  and  28,  1992,  and  June  4,1993;  hexachlorocyclopentadiene  in  the  CCVs  conducted 
on  June  1,  October  27  and  28,  1992,  and  June  2,  3,  4,  8,  1993;  2,4-dinitrophenol  in  the  CCVs 
conducted  on  June  1  and  2,  August  20,  September  10,  11,  12,  14,  16,  18,  October  28,  1992, 
and  June  1,  2,  8,  1993;  pentachlorophenol  in  the  CCVs  conducted  on  June  1,  September  3,  11, 
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12,  14,  18,  1992,  and  June  1  and  2,  1993;  2,4,5-trichlorophenol  in  the  CCVs  conducted  on 
September  2,3,4,  10,  14, 1992;  dimethylphthalate  in  the  CCVs  conducted  on  September  10  and 
14,  1992;  4-Tiitrophenol  in  the  CCVs  conducted  on  August  20,  September  15,  16,  17,  18,  19, 
21,  25,  and  October  10,  27,  28,  1992;  hexachlorobutadiene  in  the  CCVs  conducted  on 
September  15,  1992  and  June  1  and  2,  1993;  di-n-butyl  phthalate  in  the  CCVs  conducted  on 
September  16,  17,  21,  and  25,  1992;  diethylphthalate  in  the  CCVs  conducted  on  September  17 
and  21, 1992;  N-nitroso-di-n-propylamine  in  the  CCVs  conducted  on  September  21  and  4, 1992, 
and  June  2,1993;  carbazole  in  the  CCVs  conducted  on  June  1,  3,  and  8,  1993;  phenol  and 
nitrobenzene  in  the  CCVs  conducted  on  September  4,  1992;  butylbenzylphthalate  in  the  CCVs 
conducted  on  September  12  and  18,  1992;  hexachlorobenzene  in  the  CCV  conducted  on  June  1, 
1993;  pyrene  and  benzo(g,h,i)perylene  in  the  CCVs  conducted  on  October  23  and  28,  1992; 
indeno(l,2,3-c,d)pyrene  and  benzo(k)fluoranthene  in  the  CCVs  conducted  on  October  23  and 
27,  1992;  and  2-nitroaniline  in  the  CCVs  conducted  on  September  15,  17,  21,  and  25,  1992. 
As  a  result,  the  analytical  results  (hexachloroethane,  3-nitroaniline,  4,6-dinitro-2-methylphenol, 
hexachlorobenzene,  pentachlorophenol,  hexachlorocyclopentadiene,  carbazole,  n-nitrozo-di-n- 
propylamine,  3,3'-dichloro-benzidine,  2,4-dinitrophenol,  2,4,5-trichlorophenol,  2,6-dinitro- 
toluene,di-n-octylphthalate,dimethylphthalate,pentachlorophenol,2,2-oxibis-[l-chloropropane], 
2-nitroaniline,  4-nitro-phenol,  hexachlorobutadiene,  di-n-butylphthalate,  diethylphthalate,  phenol, 
nitrobenzene,  butylbenzylphthalate,  as  required)  for  specific  soil  and  groundwater  samples  were 
qualified  (i.e.,  undetected  values  will  be  presented  as  "UJ[CCV]"  and  detected  values  will  be 
presented  as  "J[CCV]"  in  the  data  presentation  tables)  to  indicate  the  exceeded  %D  for  the 
continuing  calibration  (i.e.,  greater  than  50  percent).  These  results  are  presented  in 
Tables  G-14a  through  G14g. 

Internal  Standard  Summaries— Six  internal  standards  (i.e.,  l,4-dichlorobenzene-d4, 
naphthalene-dg,  acenaphthene-djo,  phenanthrene-djo,  chrysene-di2,  and  perylene-di2)  were  added 
to  each  sample  immediately  before  analysis  as  indicators  of  instrumental  operating  variations. 
The  concentrations  of  SVOCs  detected  were  calculated  with  reference  to  the  RF  of  the  IS  for 
each  sample.  IS  area  requirements  are  described  in  the  March  1990  EPA  CLP  SOW.  The  IS 
areas  and  retention  times  were  within  the  acceptable  ranges  in  all  analyses,  except: 
acenaphthene-dio  in  SB2-2-1R,  SB2-2-1RRE,  SB2-2-2,  SB2-3-1,  SB2-2-2RE,  and  SB2-3-1  RE; 
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phenanthrene-djo  in  SB2-2-17,  SB2-3-1,  SB2-3-1RE,  and  SB2-2-17;  crysene-di2  in  SB1-3-11R, 
SB2-2-17,  and  SB2-2-17RE;  and  perylene-di2  in  SB1-3-11R,  SB1-3-11R  RE,  SB2-2-17, 
SB2-2-17RE,  SB5-1-7,  and  SB5-1-7RE.  As  a  result,  the  SVOCs  that  were  quantitated  based  on 
the  RF  of  those  ISs  were  qualified  (i.e.,  all  undetected  value  will  be  presented  as  "UJ[IS]")  to 
indicate  that  the  IS  areas  were  outside  the  appropriate  limits.  These  results  are  resented  in 
Table  G-14d  and  in  the  data  presentation  tables  in  Appendix  F. 

System  Monitoring  Compounds  (Surrogate  Recoveries)— Eight  deuterated  compounds 
(i.e.,  nitrobenzene-ds,  2-fluorobiphenyl,  terphenyl,  phenol-dj,  2-fluorophenol,  2,4,6-tribromo- 
phenol,  2-chlorophenol-d4,  and  l,2-dichlorobenzene-d4),  not  expected  to  be  detected  in  the 
environmental  media,  were  added  to  each  sample  immediately  before  analysis.  The  control 
limits  for  surrogate  recoveries  in  soil  and  water  samples  are  described  in  the  March  1990  EPA 
CLP  SOW. 

Data  validation  qualifiers  were  applied  only  to  those  samples  in  which  two  or  more 
surrogate  recoveries  were  outside  the  appropriate  control  limits,  including  SD2-1 
(nitrobenzene-ds  [161  percent],  2-fluorobiphenyl  [165  percent],  phenol-dj  [134  percent],  and 
l,2-dichlorobenzene-d4  [133  percent]);  MW3-1-8  and  SB1-3-11R  RE  (2-fluorobiphenyl 
[26  percent]);  SB1-3-11R  RE  (2-fluorobiphenyl  [140  percent]);  SB2-2-1R  (phenol-dj 
[118  percent]  and  2-fluorophenol  [158  percent]);  SB2-1-1R  RE  (2-fluorobiphenyl  [155  percent]); 
MWl-1-1  and  MW2-1-1  (terphenyl-di4  [14  percent]);  and  MW3-1-1  and  MWBG-1-1 
(terphenyl-di4  [27  and  22  percent,  respectively]). 

Based  on  an  evaluation  of  the  surrogate  recoveries,  all  analytical  results  in  SB2-2-1R  and 
SD2-1  have  been  qualified  (i.e. ,  undetected  values  will  be  presented  in  the  comprehensive  data 
presentation  tables  as  "UJ[SR] "  and  detected  values  will  be  presented  in  the  comprehensive  data 
presentation  tables  as  "J[SR] ")  to  indicate  that  the  applicable  surrogate  recovery  values  were 
outside  the  appropriate  control  limits.  No  data  validation  qualifiers  were  applied  to 
SB1-3-11R  RE,  SB2-1-1RRE,  MWl-1-1,  MW2-1-1,  MW3-1-1,  MWBG-1-1,  MW2-1-2,  P-4-1, 
SB3-5-1,  SB3-5-2,  SD3-2,  SD3-2R,  and  SD2-6,  since  only  one  surrogate  compound  was  outside 
the  applicable  control  limits.  All  other  surrogate  recoveries  were  within  the  required  control 
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limits.  Tables  G-15  and  G-16  summarize  the  surrogate  recovery  results  for  soil/sediment  and 
groundwater  samples,  respectively. 

Method  Blanks— One  method  blank  analysis  was  conducted  with  each  batch  of 
environmental  samples  analyzed  for  SVOCs.  Each  method  blank  was  evaluated  for  interferents 
that  might  potentially  interfere  with  the  accurate  quantitation  of  a  target  compound.  According 
to  EPA  CLP  method  blank  criteria,  a  laboratory  blank  may  not  contain  phthalate  esters  in 
concentrations  10  times  greater  than  the  CRQL  or  any  other  target  compound  in  concentrations 
greater  than  the  CRQL.  Based  on  an  evaluation  of  all  method  blanks  analyzed  for  SVOCs  using 
EPA  Method  8270  and  the  March  1990  EPA  CLP  SOW,  no  interferents  were  detected,  except 
for  bis(2-ethylhexyl)  phthalate  in  SBLKSl,  SBLKWl,  SBLKS2,  SBLKTl,  and  SBLKT2. 
Bis(2-ethylhexyl)phthalate  concentrations  in  SD5-1DL,  SD5-4DL,  SD5-5,  SD5-FB,  SD5-2, 
SB2-4-1,  SB2-4-2,  SB2-5-1,  SB2-5-2,  SB3-5-1,  SB3-5-2,  SD2-3,  SD2-4,  SD2-6,  SD3-1,  SD3-2, 
SD3-2R,  SB2-6-1,  and  SB3-4-1  were  qualified  (i.e.,  "U[MB]")  in  the  applicable  comprehensive 
data  presentation  tables  to  indicate  that  the  concentration  reported  did  not  exceed  10  times  that 
detected  in  the  associated  method  blanks.  Therefore,  bis(2-ethylhexyl)  phthalate  will  not  be 
considered  a  detected  compound  for  risk  assessment  purposes. 

Matrix  Spike/Matrix  Spike  Duplicate  Results— MSIMSD  analyses  were  conducted  to 
assess  the  accuracy  and  precision  of  the  laboratory  and  to  evaluate  the  matrix  effect  of  the 
sample  upon  the  analytical  methodology  based  upon  the  percent  recovery  of  each  compound. 
Accuracy  was  expressed  as  the  percent  recovery  of  the  spike  compounds.  Precision  was 
expressed  as  the  RPD  of  the  concentrations  of  the  spike  compounds  in  the  MS/MSD  samples. 
The  control  limits  for  percent  recoveries  in  soil  and  water  samples  are  described  in  the  March 
1990  EPA  CLP  SOW.  No  action  was  taken  based  on  percent  recovery  or  RPD  values. 
However,  MS/MSDs  were  evaluated  to  verify  that  1  MS/MSD  analysis  was  conducted  for  each 
20  environmental  samples  received  by  the  laboratory  (excluding  dilutions  and  reanalyses 
conducted),  that  these  analyses  were  conducted  on  environmental  samples  only,  and  that  the 
recovery  and  difference  results  did  not  indicate  systematic  laboratory  control  problems. 
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Table  G— 15,  SVOC  Surrogate  Recovery  QC  Summary:  Soil,  Surface  Soil,  and  Sediment 
j7gth  jactical  Fighter  Group,  Springfield  ANGB,  Springfield,  Ohio 


Table  G— 16.  SVOC  Surrogate  Recovery  QC  Summary:  Groundwater 
178th  factical  Fighter  Group,  Springfield  ANGB,  Springfield,  Ohio 


Six  MS/MSD  analyses  were  conducted  using  soil  samples  (i.e.,  SB2-1-1,  SBl-1-6, 
SB3-2-1,  SBl-3-11,  MW-3-1-1,  and  SB2-4-1)  and  one  MS/MSD  analysis  was  conducted  using 
groundwater  samples  (i.e.,  MW3-1-1)  collected  during  the  Springfield  ANGB  SI.  All  percent 
recovery  values  were  within  the  control  limits,  except:  1,4-dichlorobenzene  (27  percent), 
n-nitroso-di-n-propylamine  (27  percent),  and  1,2,4-trichlorobenzene  (28  percent)  and  pyrene  in 
SBl-1-6;  pyrene  (4  percent)  in  SB3-2-1 ;  2-chlorophenol  (23  percent),  1 ,4-dichlorobenzene  (6  and 
12  percent),  n-nitro-di-n-propylamine  (26  and  41  percent),  1,2,4-trichlorobenzene  (14  and 
20  percent),  and  acenaphthene  (23  percent)  in  SBl-3-11;  n-nitro-di-n-propylamine  (38  percent) 
in  MW3-1-1;  4-chloro-3-methylphenol  (100  percent),  4-nitrophenol  (100  and  94  percent), 

2.4- dinitrotoluene  (97  percent),  and  pentachlorophenol  (110  and  114  percent)  in  MWBG-2-1; 
and  2,4-dinitrotoluene  (91  and  105  percent),  phenol  (99  percent),  and  4-chloro-3-methylphenol 
(104  percent)  in  SB2-4-1.  All  RPD  values  were  within  the  control  limits,  except:  phenol 
(43  percent),  1,4-dichlorobenzene  (54  percent),  n-nitro-di-n-propylamine  (48  percent),  and 

1.2.4- trichlorobenzene  (49  percent)  in  SBl-1-6;  pyrene  (173  percent)  in  SB3-2-1;  2-chlorophenol 
(67  percent),  1,2,4-trichloro-benzene  (35  percent),  and  acenaphthene  (23  percent)  in  SBl-3-11; 
and  1,4-dichlorobenzene  (28  percent)  and  acenaphthene  (20  percent)  in  SB2-4-1.  These  results 
are  not  considered  to  have  adversely  impacted  the  environmental  data  quality,  since  the  surrogate 
recoveries  met  CLP  validation  guideline  criteria,  and  as  a  result,  no  data  validation  qualifiers 
were  applied.  Tables  G-17  and  G-18  summarize  the  MS/MSD  results  for  soil/sediment  and 
groundwater  samples,  respectively. 

Significant  Qualified  Sample  /Jesato— Validated  data  are  presented  in  the  data  sununary 
tables  in  Section  3  of  the  SI  report  and  in  the  data  presentation  tables  in  Appendix  F.  Data 
validation  qualifiers  have  been  added  to  selected  analytical  results  due  to  holding  times, 
continuing  calibration  verifications,  system  monitoring  compounds,  internal  standards,  and 
laboratory  blanks  results. 

G.3.1.3  Gasoline  Range,  Diesel  Fuel  Range,  and  Heavy  Oil  Analyses  (Modified  EPA 
Method  8015  WTPH-D) 

Sixty-six  soil  samples,  16  sediment  samples,  17  groundwater  samples,  and  21  field  QC 
blanks  (i.e.,  field  blanks  and  equipment  blanks)  were  collected  and  analyzed  by  the 
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Table  G- 17.  SVOC  MS/MSD  QC  Summaiy:  Soil.  Surface  Soil,  and  Sediment 
178*^Tacicd  Fighter  Oioap.  Spriagfidd  ANGB.  Spriagfidd,  OUo 


Weyerhaeuser  Laboratory  using  modified  EPA  Method  8015  WTPH-D.  Data  quality  was 
evaluated  using  the  guidelines  and  control  limits  specified  for  holding  times,  instrument 
calibration  method  blanks,  and  MS/MSD  analyses.  The  gasoline  range,  diesel  fuel  range,  and 
heavy  oil  data  validation  worksheets  are  presented  in  Tables  G-19a  through  G-19f. 

Holding  Kwes— Holding  times  were  defined  as  the  maximum  amount  of  time  allowed 
to  elapse  between  the  date  and  time  of  sample  collection  and  the  date  and  time  the  sample  was 
extracted.  Holding  times  were  further  defined  as  the  maximum  amount  of  time  allowed  to 
elapse  between  the  date  and  time  of  the  extraction  and  sample  analysis.  The  Weyerhaeuser 
Laboratory  was  required  to  meet  extraction  holding  times  of  14  days  for  samples  collected  for 
gasoline  range,  diesel  fuel  range,  and  heavy  oil,  all  analysis  were  required  within  40  days  after 
extraction.  Based  on  an  evaluation  of  all  environmental  samples  and  field  QC  blanks  for 
gasoline  range,  diesel  fuel  range,  and  heavy  oil.  All  holding  time  criteria,  were  met,  except  for 
SD5-1,  SD5-2,  SD5-3,  SD5-4,  SD5-5,  SD5-3R,  SD5-ER,  SD5-FB,  MW3-1-1,  MW3-1-1R, 
SD2-1,  SD2-1R,  SD2-2,  MW4-1-1S,  MW4-1-4S,  and  MW4-1-5S.  These  samples  were 
extracted  beyond  the  applicable  extraction  holding  time  for  soil  samples  as  a  result  analytical 
results  in  these  samples  were  qualified  to  indicate  the  exceeded  extraction  holding  times  (i.e.,  all 
undetected  and  detected  results  were  presented  in  the  comprehensive  data  tables  as  "UJ[EHT]" 
and  "J[EHT],"  respectively). 

Initial  Calibration  Ven/icufton— Calibration  of  the  GC  used  to  analyze  the  samples 
collected  during  the  Springfield  ANGB  SI  was  established  and  validated  by  injecting  six 
standards.  Following  the  initial  calibration,  the  %RSD  was  evaluated  to  verify  the  validity  of 
the  initial  calibrations.  Initial  calibration  criteria  requirements  of  ±15  percent  must  be  met,  as 
required  by  EPA  Method  8015  WTPH-D.  Based  on  an  evaluation  of  the  initial  calibrations 
conducted,  all  %RSD  values  were  within  the  control  limits. 

Continuing  Calibration  Verification — A  check  of  the  calibration  curve  was  conducted 
daily  and  every  10  samples.  The  values  obtained  for  the  CCV  standard  must  be  between 
±15  percent  of  the  known  values.  All  CCV  criteria  were  met. 
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Table  G~19a.  Diesel  Fuel  Range  and  Heavy  Oil  Data  Validation  Worksheets 
l<ygtb  Tactical  Fighter  Group  Springfield  ANGB,  Springfield,  Ohio 


G-125 


G-126 


Table  G— 19b.  Diesel  Fuel  Range  and  Heavy  Oil  Data  Validation  Worksheets 
l78tb  Tactical  Fighter  Group  Sprin^ield  ANGB,  Springfield,  Ohio 
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Table  G~*19b.  Diesel  Fuel  Range  and  Heavy  Oil  Data  Validation  Woiksheets 
178*^  Tactical  Fighter  Group  Springfield  ANGB,  Springfield,  Ohio  (Continued) 
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Table  G  —19c.  Diesel  Fuel  Range  and  Heavy  Oil  Data  Validation  Worksheets 
j 78 til  Tactical  Fighter  Group  Springfield  ANGB,  Springfield,  Ohio  (Continued) 
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Table  G— 19d.  Diesel  Fuel  Range  and  Heavy  03  Data  Validation  Worksheets 
jygth  Tactical  Fighter  Group  Springfield  ANGB,  Springfield,  Ohio 


Table  G-19d.  Diesel  Fuel  Range  and  Heavy  Oil  Data  Validation  Worksheets 
Tactical  Fighter  Group  Springfield  ANGB,  Springfield,  Ohio  (Continued) 


Table  0  —  196.  Gasoline  Range  and  Diesel  Fuel  Range  Data  Validation  Worksheets 
178*^  Tactical  Fighter  Group  Springfield  ANGB,  Springfield,  Ohio  (Continued) 
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Table  G— 19f.  Diesel  Fuel  Range  and  Heavy  Oil  Data  Validation  Worksheets 
178 th  Tactical  Fighter  Group  Springfield  ANGB,  Springfield,  Ohio  (Continued) 
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Surrogate  Recoveries— Two  compounds  (i.e.,  trifluorotoluene  and  bromofluorobenzene) 
were  added  to  each  calibration  standard,  environmental  sample,  and  laboratory  and  field  QC 
sample  immediately  before  analysis.  All  surrogate  recoveries  were  within  the  control  limits 
(i.e.,  50  to  150  percent). 

Method  Blanks— Ono  blank  was  extracted  and  analyzed  with  each  batch  of  samples 
collected  during  the  Springfield  ANGB  SI  for  gasoline  range,  diesel  fuel  range,  and  heavy  oil. 
Based  on  an  evaluation  of  all  method  blanks  analyzed,  no  contaminants  were  detected. 

Matrix  Spike/Matrix  Spike  Duplicate  Results— MSIMSD  analyses  were  conducted  to 
assess  the  accuracy  and  precision  of  the  laboratory  and  to  evaluate  the  matrix  effect  of  the 
sample  upon  the  analytical  methodology  based  upon  the  percent  recovery  of  the  spike 
compounds.  One  MS/MSD  analysis  was  required  for  each  set  of  20  samples  of  a  similar  matrix. 

Six  MS/MSD  analyses  were  conducted  using  soil  samples  (i.e.,  SB2-1-1,  SBl-2-8, 
SB3-1-1,  SBl-3-1,  MW4-1-5S,  and  SD2-4).  All  recoveries  were  within  the  control  limits  of  50 
and  150  percent. 

Two  MS/MSD  analyses  was  conducted  using  groundwater  samples  (i.e.,  MW4-1-1  and 
MW3-1-2).  All  percent  recoveries  were  within  the  control  limits  of  50  and  150  percent. 
Tables  G-20  and  G-21  summarize  the  MS/MSD  results  for  soil/sediment  and  groundwater 
samples,  respectively. 

G.3.2  Inorganic  Analyses 

Soil  and  sediment  samples,  groundwater  samples,  and  field  QC  blanks  (i.e.,  field  and 
equipment  blanks)  collected  during  the  Springfield  ANGB  SI  were  submitted  to  the 
Weyerhaeuser  Laboratory  for  priority  pollutant  metals  analyses.  Ten  groundwater  samples 
(i.e.,  MW2-1-2,  MWl-1-2,  MW3-1-2,  P-4-1,  P-4-1R,  P-5-1,  MWBG-1-2,  MWBG-2-2, 
MW4-1-2,  and  MW2-2-1)  were  analyzed  for  total  and  dissolved  metals.  A  data  quality 
assessment  is  presented  in  the  following  subsections. 
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Table  G  — 21.  DiselFuel  Range  and  Gasoline  Range  MS/MSD  QC  Summary:  Groundwater 
178**^  Tactical  Fighter  Group,  Springfield  AN GB,  Springfield,  Ohio 
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G.3.2.1  Priority  Pollutant  Metals 

Sixty-six  soil  samples,  16  sediment  samples,  17  groundwater  samples,  and  21  field  QC 
blanks  (i.e.,  equipment  blanks  and  field  blanks)  were  collected  and  analyzed  by  the 
Weyerhaeuser  Laboratory  using  the  EPA  document  Test  Methods  For  Evaluating  Solid  Waste, 
Physical/ Chemical  Methods,  SW-846,  Third  Edition  and  the  March  1990  EPA  CLP  SOW.  All 
environmental  samples  and  field  QC  samples  collected  for  antimony  (SW  3005/7041),  arsenic 
(SW  3050/7060),  lead  (SW  3050/7421  and  3020/7421),  selenium  (SW  3050/7740),  and  thallium 
(SW  3050/3020/7841)  analyses  were  analyzed  using  GFAA.  Environmental  samples  and  field 
QC  samples  collected  for  mercury  (SW  7470  and  SW  7471)  analyses  were  analyzed  using  cold 
vapor  generation  and  the  remainder  of  the  metals  were  analyzed  using  ICAP  spectroscopy 
(SW  3005/6010  and  SW  3050/6010).  Data  quality  was  evaluated  using  the  guidelines  and 
control  limits  specified  for  holding  times,  initial  and  continuing  calibration  verification,  method 
blanks,  interference  check  sample  analysis,  spiked  sample  analysis,  duplicate  sample  analysis, 
LCS  analysis,  serial  dilution  analysis,  and  furnace  atomic  absorption  results.  The  data  validation 
worksheets  are  presented  in  Tables  G-22a  through  G-22i. 

Holding  Times— VLoldmg  times  were  defined  as  the  maximum  amount  of  time  allowed 
to  elapse  between  the  date  and  time  of  sample  collection  and  the  date  and  time  the  sample  was 
analyzed.  The  Weyerhaeuser  Laboratory  was  required  to  meet  analysis  holding  times  (for  both 
soil  and  water  samples)  of  28  days  for  mercury  and  6  months  for  all  other  priority  pollutant 
metals.  Based  on  an  evaluation  of  all  environmental  samples  and  QC  blanks  analyzed,  all 
holding  time  criteria  were  met,  except  for  mercury  in  sample  MWBGl-2.  As  a  result,  the 
Weyerhaeuser  Laboratory  did  not  analyze  for  mercury  in  MWBGl-2. 

Initial  Calibration  Verification— Calibration  of  the  ICAP  was  established  and  validated 
by  injecting  a  blank  and  at  least  one  standard  to  establish  an  analytical  curve.  Calibration  of  the 
GFAA  was  established  and  validated  by  injecting  a  blank  and  at  least  three  standards  (one  of 
which  must  be  at  the  CRDL)  to  establish  the  analytical  curve.  Five  standards  were  analyzed  to 
establish  the  mercury  calibration  curve.  Following  the  initial  calibration,  percent  recovery 
values  were  evaluated  to  verify  the  validity  of  the  calibration.  Priority  pollutant  metals 
calibration  criteria  requirements  include  80  to  120  percent  for  mercury  and  90  to  110  percent 
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Table  G-22a.  Priority  Pollutant  Metals  Data  Validation  Worksheets 
178^^  Tactical  Fighter  Group,  Springfield  ANGB,  Springfield,  Ohio  (Continued) 
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Table  G-22a,  Priority  Pollutant  Metals  Data  Validation  Worksheets 
178^*'  Tactical  Fighter  Group,  Springfield  ANGB,  Springfield,  Ohio  (Continued) 
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Table  G  ~’22h.  Priority  Pollutant  Metals  Data  Validation  Worksheets 
178***  Tactical  Fighter  Group,  Springfield  ANGB,  Springfield,  Ohio 
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Table  G— 22b.  Priority  Pollutant  Metals  Data  Validation  Worksheets 
178th  TPactical  Fighter  Group,  Springfield  ANGB,  Springfield,  Ohio  (Continued) 
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for  all  other  elements,  as  required  by  the  March  1990  EPA  CLP  SOW.  Based  on  an  evaluation 
of  the  initial  calibrations  conducted,  all  percent  recovery  values  were  within  control  limits. 

The  calibration  curve  correlation  coefficient  for  antimony  analyzed  on  September  12, 
1992  was  less  than  0.995.  As  a  result,  antimony  analytical  results  in  SB  1-3-1,  SBl-3-11, 
SBl-1-3,  SBl-2-3,  SBl-3-3,  SB2-2-1,  SB2-2-17,  SB2-3-16,  SB2-1-14,  SB5-1-1,  and  SB5-1-7 
have  been  estimated  (i.e.,  "J[r]").  These  results  are  presented  in  Table  G-22c  and  the  data 
presentation  tables  in  Appendix  F. 

Continuing  Calibration  Verification— To  ensure  calibration  accuracy  during  each  analysis 
run,  a  CCV  standards  was  analyzed  at  a  frequency  of  10  percent  and  every  2  hours  during  an 
analytical  run.  Following  the  standard  analysis,  percent  recovery  values  were  calculated  for 
each  element  to  verify  that  the  initial  calibration  remained  acceptable.  Priority  pollutant  metals 
CCV  criteria  requirements  include  80  to  120  percent  for  mercury  and  90  to  110  percent  for  all 
other  elements,  as  required  by  the  March  1990  EPA  CLP  SOW.  Based  on  an  evaluation  of  the 
continuing  calibrations  conducted,  all  percent  recovery  values  were  within  control  limits. 

Method  Blanks— Ono  method  blank  analysis  was  conducted  with  each  batch  of 
environmental  samples  analyzed  for  priority  pollutant  metals.  Each  method  blank  was  evaluated 
for  contaminants  that  might  potentially  interfere  with  the  accurate  quantitation  of  a  target 
element.  According  to  EPA  CLP  criteria,  a  laboratory  blank  may  not  contain  any  target  element 
concentration  greater  than  the  absolute  CRDL  value.  Based  on  an  evaluation  of  all  method 
blanks  (i.e.,  initial,  continuing,  and  preparation)  analyzed  by  the  Weyerhaeuser  Laboratory,  no 
contaminants  were  detected  in  concentrations  exceeding  the  absolute  CRDL  value.  However, 
numerous  contaminants  (i.e.,  antimony,  arsenic,  cadmium,  copper,  lead,  nickel,  silver, 
selenium,  thallium  and  zinc)  were  detected  at  concentrations  greater  than  the  instrument  detection 
limit  (IDL)  and  less  than  the  CRDL  in  many  laboratory  blanks.  All  elements  detected  in  the 
laboratory  method  blanks  are  presented  in  Tables  G-22a  through  G-22i. 

Data  validation  qualifiers  (i.e.,  "U[MB]")  will  be  applied  to  all  elements  detected  in  the 
environmental  samples  in  concentrations  less  than  five  times  that  detected  in  an  associated 
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laboratory  method  blank.  These  results  are  presented  in  Tables  G-22a  through  G-22i  and  in  the 
data  presentation  tables  in  Appendix  F. 

Interference  Check  Sample  (ICS)  Analysis— To  verify  ICAP  interelement  and 
background  correction  factors,  one  ICS  was  analyzed  at  the  beginning  and  end  of  each  sample 
analysis  sequence,  or  twice  during  one  8-hour  work  period,  whichever  was  more  frequent.  Each 
element  in  the  ICS  solution  analysis  must  be  recovered  within  20  percent  of  the  true 
concentration  of  that  element  in  the  solution.  ICS  criteria  requirements  are  described  in  the 
March  1990  EPA  CLP  SOW.  Based  on  an  evaluation  of  the  ICS  analyses  conducted  for  priority 
pollutant  metals  analyzed,  all  recovery  criteria  were  within  control  limits. 

Spiked  Sample  Analysis— Spiked  sample  analyses  were  conducted  to  assess  the 
accuracy  of  the  laboratory  and  to  evaluate  the  matrix  effect  of  the  sample  on  the  analytical 
methodology  based  upon  the  percent  recovery  of  each  element.  Accuracy  was  expressed  as  the 
percent  recovery  of  the  spiked  compounds.  The  control  limits  for  percent  recoveries  in  soil  and 
water  samples  are  described  in  the  March  1990  EPA  CLP  SOW.  Spiked  samples  were  evaluated 
to  verify  that  1  spiked  sample  analysis  was  conducted  for  each  20  environmental  samples 
received  by  the  laboratory  (excluding  dilutions  and  reanalyses  conducted),  that  these  analyses 
were  conducted  on  environmental  samples  only,  and  that  the  recovery  results  did  not  indicate 
systematic  laboratory  control  problems.  Tables  G-23  and  G-24  summarize  the  matrix  spike 
results  for  soil  and  sediment  and  groundwater  samples,  respectively. 

Eight  spiked  samples  analyses  (i.e.,  SD5-1,  SB2-1-1,  SBl-2-8,  SBl-3-1,  SB3-1-1, 
MW3-1-1,  MWBGl-2,  and  SB2-4-1)  were  conducted  using  soil  samples  collected  during  the 
Springfield  ANGB  SI.  All  percent  recoveries  were  within  control  limits,  except:  antimony 
(43.9  percent),  cadmium  (70.7  percent),  selenium  (53.7  percent),  and  zinc  (19.4  percent)  in 
SD5-1;  antimony  (31.2  percent),  arsenic  (245.4  percent),  selenium  (56.8  percent),  and  thallium 
(68.2  percent)  in  SB2-1-1;  antimony  (33.8  percent),  selenium  (45.1  percent),  and  thallium 

(51.2  percent)  in  SB  1-2-8;  antimony  (27.8  percent),  arsenic  (56.8  percent),  and  selenium 

(47.2  percent)  in  SB  1-3-1;  antimony  (18.4  percent),  arsenic  (71.6  percent),  and  selenium 

(34.1  percent)  in  SB3-1-1;  selenium  (15.9  percent)  and  zinc  (55.3  percent)  in  MW3-1-1; 
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antimony  (28.8  percent),  selenium  (24.1  percent),  and  thallium  (47  percent)  in  MWBGl-2;  and 
antimony  (33  percent),  arsenic  (132.4  percent),  and  lead  (141.3  percent)  in  SB2-4-1. 

Undetected  results  for  antimony  and  selenium  in  selected  samples  have  been  rejected 
(i.e.,  all  undetected  results  were  presented  in  the  data  presentation  tables  as  "R[N]")  to  indicate 
that  the  percent  recovery  in  the  associated  spike  sample  analysis  was  less  than  30  percent. 
Antimony,  arsenic,  cadmium,  chromium,  lead,  selenium,  thallium,  and  zinc  results  in  selected 
soil  and  sediment  samples  have  been  estimated  (i.e.,  all  undetected  results  and  detected  values 
were  presented  in  the  data  presentation  tables  as  "UJ[N]"  and  "J[N],"  respectively)  to  indicate 
that  the  percent  recovery  in  the  associated  matrix  spike  analysis  was  less  than  75  percent,  but 
greater  than  30  percent.  Arsenic  and  chromium  results  in  selected  samples  have  been  estimated 
(i.e.,  all  detected  results  were  presented  in  the  data  presentation  tables  as  "J[N] ")  to  indicate  that 
the  percent  recovery  for  spiked  sample  analysis  was  greater  than  125  percent.  These  results  are 
presented  in  Tables  G-22a  through  G-22i  and  in  the  data  presentation  tables  in  Appendix  F. 

Three  spiked  sample  analyses  (i.e.,  MW3-1-1,  MWl-1-2  [dissolved  metals],  and 
MWl-1-2  [total  metals])  were  conducted  using  groundwater  samples  collected  during  the 
Springfield  ANGB  SI.  All  recovery  values  were  within  the  control  limits,  except:  antimony 
(12.6  percent),  selenium  (0.0  percent),  and  thallium  (62.8  percent)  in  MW3-1-1;  silver 
(67.6  percent)  in  MWl-1-2  (dissolved  metals);  and  antimony  (46.9  percent),  arsenic 
(15.2  percent),  selenium  (18  percent),  and  silver  (67.5  percent)  in  MWl-1-2  (total  metals). 
Undetected  results  for  antimony,  arsenic,  and  selenium  in  selected  samples  have  been  rejected 
(i.e.,  all  undetected  results  were  presented  as  "R[N],"  and  all  antimony  and  arsenic  positive 
results  are  presented  in  the  data  presentation  tables  as  "J[N]")  to  indicate  that  the  percent 
recoveries  for  spiked  sample  analysis  were  less  than  30  percent.  Thallium  and  silver  results  in 
all  groundwater  samples  have  been  estimated  (i.e.,  undetected  results  were  presented  as  "UJ[N]'' 
and  detected  results  were  presented  as  "J[N]")  to  indicate  that  the  percent  recoveries  for  spike 
analysis  were  outside  the  appropriate  control  limits.  These  results  are  presented  in 
Tables  G-22e,  G-22g,  and  G-22h,  and  in  the  data  presentation  tables  in  Appendix  F. 
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Duplicate  Sample  Analyses— Dw^Vicditt  samples  were  analyzed  and  the  RPD  value  of  each 
detected  element  was  calculated.  Precision  was  expressed  as  the  RPD  of  the  detected 
compoimds.  Duplicate  samples  were  evaluated  to  verify  that  1  duplicate  sample  analysis  was 
conducted  for  each  20  environmental  samples  received  by  the  laboratory,  that  these  analyses 
were  conducted  on  environmental  samples  only,  and  that  the  difference  in  results  did  not  indicate 
systematic  laboratory  control  problems.  Precision  was  expressed  as  the  RPD  of  the 
concentrations  of  the  elements  detected  in  the  duplicate  samples.  Duplicate  soil  and  sediment 
and  groundwater  sample  results  are  sumniarized  in  Tables  G-23  and  G-24,  respectively. 

Eight  duplicate  sample  analyses  (i.e.,  SD5-1,  SB2-1-1,  SBl-2-8,  SBl-3-1,  SB3-1-1, 
MWBGl-2,  MW3-1-1,  and  SB2-4-1)  were  conducted  using  soil  samples  collected  during  the 
Springfield  ANGB  SI.  All  RPD  values  were  within  control  limits  for  sample  and  duplicate 
results  greater  than  five  times  the  CRDL.  The  ±2  times  CRDL  criterion  was  not  met  for 
arsenic  in  SB2-1-1  and  MW3-1-1  and  lead  in  MW3-1-1.  As  a  result,  data  validation  qualifiers 
(i.e.,  presented  as  "J[*]")  were  applied  to  the  arsenic  and  lead  concentrations  detected  in  all 
samples  associated  with  these  duplicate  samples.  These  results  are  presented  in  Tables  G-22a 
through  G-22e  and  in  the  data  presentation  tables  in  Appendix  F. 

Three  duplicate  analysis  (i.e.,  MW3-1-1,  MWl-1-2  [total  metals],  and  MWl-1-2 
[dissolved  metals]))  were  conducted  using  groundwater  samples  collected  during  the  Springfield 
ANGB  SI.  All  RPD  values  were  within  the  control  limits.  The  +2  times  CRDL  criterion  was 
not  met  for  lead  in  MW3-1-1 .  Data  validation  qualifiers  (i.e. ,  all  positive  values  were  presented 
in  the  data  presentation  tables  as  "J[*]")  have  been  applied  to  indicate  that  the  duplicate  analysis 
results  were  outside  the  control  limits.  Therefore,  all  lead  concentrations  detected  in  the 
environmental  samples  associated  with  the  MW3-1-1  duplicate  sample  were  estimated.  These 
results  are  presented  in  Table  G-22e  and  in  the  data  presentation  tables  in  Appendix  F. 

Laboratory  Check  Sample  (LCS)  Analysis— As  required  by  the  March  1990  EPA  CLP 
SOW  and  DOE/HWP-65/R1,  one  LCS  analysis  was  conducted  with  each  batch  of  soil  and 
groundwater  samples  analyzed  by  the  Weyerhaeuser  Laboratory.  The  recovery  results  of  each 
LCS  analyzed  with  the  groundwater  samples  were  evaluated  against  an  80  to  120  percent  control 
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limit  for  all  elements.  The  recovery  results  of  each  solid  LCS  analyzed  with  the  soil  and 
sediment  samples  were  evaluated  against  the  control  limits  established  by  EPA.  Based  on  an 
evaluation  of  all  LCS  analyses,  the  percent  recoveries  of  all  spike  compounds  were  within 
acceptable  limits. 

Graphite  Furnace  Atomic  Absorption  (GFAA)  ResuUs— Antimony ,  arsenic,  lead, 
selenium,  and  thallium  were  analyzed  using  GFAA  techniques.  Data  quality  was  evaluated  using 
the  guidelines  and  control  limits  specified  for  the  analytical  spike  and  standard  addition  analyses. 
The  control  limits  for  percent  recovery  of  the  analytical  compound  and  the  requirements  for 
method  of  standard  additions  are  described  in  the  March  1990  EPA  CLP  SOW. 

Based  on  an  evaluation  of  the  analytical  spike  results,  all  percent  recovery  values  were 
within  the  control  limits,  except  antimony,  arsenic,  lead,  selenium,  and  thallium  in  numerous 
samples;  therefore,  all  results  have  been  estimated  (i.e.,  undetected  and  detected  values  were 
presented  in  the  data  presentation  tables  as  "UJ[W]"  and  "J[W],"  respectively)  to  indicate  that 
the  analytical  spike  results  were  outside  the  control  limits.  These  results  are  presented  in 
Tables  G-22a  through  G-22i  and  in  the  data  presentation  tables  in  Appendix  F. 

Based  on  an  evaluation  of  the  method  of  standard  additions  analysis  results,  all 
correlation  coefficients  met  the  acceptance  criteria,  except  lead  in  MW3-1-1R.  As  a  result,  data 
validation  qualifiers  (i.e.,  "J[+]")  have  been  applied  to  indicate  that  the  standard  addition 
correlation  coefficient  was  less  than  the  lower  control  limit.  These  results  are  presented  in 
Table  G-22e  and  in  the  data  presentation  tables  in  Appendix  F. 

Serial  Dilution  Results—Sorinl  dilution  analyses  were  conducted  to  evaluate  the  influence 
of  interference  effect  based  upon  the  difference  of  each  element  analyzed  by  ICAP.  The  control 
limits  for  percent  difference  in  soil  and  water  samples  are  described  in  the  March  1990  EPA 
CLP  SOW. 

Eight  serial  dilution  analyses  (i.e.,  SD5-1,  SB2-1-1,  SBl-2-8,  SB-1-3-1,  SB3-1-1, 
MW3-1-1,  MWBGl-2,  and  SB2-4-1)  were  conducted  using  soil  samples  collected  during  the 
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Springfield  ANGB  SI.  All  difference  values  were  within  control  limits,  except  chromium 
(17.1  percent)  in  SD5-1,  and  zinc  in  SD5-1  (21.4  percent),  SB2-1-1  (25.9  percent),  SBl-2-8 
(16.9  percent),  SBl-3-1  (18.3  percent),  SB3-1-1  (17.5  percent),  MW3-1-1  (18.9  percent), 
MWBGl-2  (21.8  percent),  and  SB2-4-1  (33.2  percent).  Data  validation  qualifiers  (i.e.,  "J[E]") 
were  applied  to  the  zinc  detected  values  in  all  soil  and  sediment  samples  analyzed  with  those 
samples  analyzed  by  serial  dilution. 

Three  serial  dilution  analysis  (i.e.,  MW3-1-1,  MWl-1-2  [total  metals],  and  MWl-1-2 
[dissolved  metals])  were  conducted  using  groundwater  samples  collected  during  the  Springfield 
ANGB  SI.  All  difference  values  were  within  control  limits,  except  zinc  in  MW3-1-1 
(20.3  percent)  and  MWl-1-2  (total  metals  [17.6  percent]).  Data  validation  qualifiers  (i.e., 
" J[E] ")  were  applied  to  the  zinc  detected  values  in  all  groundwater  samples  analyzed  with  the 
sample  analyzed  by  serial  dilution. 

Significant  Qualified  Sample  Results— validation  qualifiers  are  presented  in  the  data 
sununary  tables  in  Section  3  of  the  SI  report  text  and  in  the  data  presentation  tables  in 
Appendix  F.  These  qualifiers  were  applied  to  selected  analytical  results  (i.e.,  total  metals  and 
dissolved  metals)  due  to  laboratory  blanks,  matrix  spike,  laboratory  duplicate,  serial  dilution, 
and  furnace  atomic  absorption  results. 

G.4  TENTATIVELY  IDENTIFIED  COMPOUNDS 
G.4.1  Introduction 

The  organic  chemical  analysis  methods  specified  by  the  February  EPA  CLP  SOW 
provides  for  the  specific  determination  of  only  126  organic  compounds.  Up  to  30  nontarget 
compounds  (i.e.,  10  VOCs  and  20  SVOCs)  that  cannot  be  identified  as  CLP  target  volatile  or 
semivolatile  compounds  were  reported  per  sample.  The  identification  of  any  other  chemicals 
amenable  to  GC/MS  analysis  depends  upon  them  being  reported  as  tentatively  identified 
compounds  (TICs).  TICs  are  nontarget  compounds  found  during  a  GC/MS  run,  which  are 
identified  by  comparison  of  the  mass  spectra  of  non-TCL  peaks  in  the  GC/MS  chromatogram 
to  the  approximately  50,000  mass  spectra  in  the  NIST/EPA/MSDC  mass  spectral  library.  It  is 
rare  that  a  compound  can  be  tentatively  identified  with  confidence  when  the  only  information 
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available  is  the  mass  spectrum  and  the  computer  library  matches.  Because  no  actual  chemical 
standards  are  routinely  used  to  confirm  the  identity  of  the  TICs,  both  the  identity  and 
concentrations  of  reported  TICs  are  less  accurate  than  they  are  for  the  target  compounds.  The 
identification  becomes  important  when  the  TICs  are  only  indicators  of  potential  contamination 
at  IRP  sites  were  fuel  spills  occurred  or  fire  training  activities  were  conducted. 

The  following  is  an  analysis  of  the  TICs  detected  during  the  Site  Investigation  (SI) 
conducted  for  the  178*  Tactical  Fighter  Group  of  the  Ohio  Air  National  Guard  (ANGB)  at  the 
Springfield-Beckley  Municipal  Airport,  located  at  Springfield,  Ohio.  The  available  TIC  data 
were  evaluated  to  determine  their  contribution  to  soil,  sediment,  and  groundwater  composition 
in  the  . area.  This  analysis  is  based  on  the  identification  that  was  assigned  to  each  TIC  by  the 
laboratory.  The  laboratory  identification  (i.e.,  unknown,  4-hydroxy-4-methyl-2-pentanone)  for 
each  TIC  was  placed  in  one  of  the  following  six  categories:  laboratory  and  extraction  artifacts, 
petroleum  or  petroleum  degradation  products,  other,  unknown,  naturally  occurring  organic 
compounds,  and  polycyclic  aromatic  hydrocarbon  (PAH).  The  TICs,  after  being  placed  in  these 
categories,  were  then  evaluated  based  on  these  classifications  and  site  history  to  determine  if  the 
TICs  could  be  naturally  occurring  or  site  related  contamination,  and  if  it  would  be  possible  to 
use  this  information  for  a  quantitative  risk  assessment. 

G.4.2  Site  Specific  TIC  Evaluation 

The  following  sections  summarize  those  VOC  and  SVOC  TICs  that  have  been  detected, 
and  interpret  the  potential  origin  of  these  compounds.  The  results  of  this  evaluation  are 
presented  on  a  site  by  site  basis  including  the  background  soils  and  upgradient  groundwater. 
The  results  of  the  TIC  evaluation  are  presented  by  site  in  Section  3  and  on  the  tables  in 
Appendix  F. 

G.4.2. 1  Background  Data 

The  only  VOC  TICs  detected  were  in  soil  sample  MWBG-2-3 .  Two  VOC  TICs  which 
were  identified  as  alkyl  benzene  (i.e.,  1-ethy  1-4-methyl-benzene  and  1,2,4-trimethyl-benzene) 
were  placed  in  the  petroleum  or  petroleum  degradation  products  category.  Two  VOC  TICs, 
4H-pyran-4-one-2, 6-dimethyl  and  ethyl  ester  acid,  were  placed  in  the  other  category.  They  may 
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have  been  introduced  through  contamination  either  during  field  sampling  or  laboratory 
preparation  and  analysis.  SVOC  TICs  detected  in  the  background  samples  include  straight-chain 
alkanes  or  branched  alkanes  series,  and  several  other  compounds  which  have  been  detected 
infrequently.  9-Hexadecanoic  acid  and  hexadecanoic  acid  concentrations  from  the  August  1992 
and  May  1993  sampling  appear  to  show  a  consistent  distribution  in  the  area.  These  SVOC  TICs 
were  identified  in  MWBGl-1  (240J  /ng/L  and  160J  /rg/L,  respectively),  MWBGl-2  (83J  /ig/L 
and  llOJ  /.tg/L,  respectively),  SD3-1  (18  /ig/L  hexadecanoic  acid),  SD3-2  (360J  /xg/L 
hexadecanoic  acid),  SD3-2R  (270J  jug/L  hexadecanoic  acid),  SB5-4-1  (hexadecanoic  acid)  and 
SB5-3-1.  Various  organic  chemicals  occur  naturally  in  soil  (Dragun  1988),  including  various 
monocyclic  acids.  Hexadecanoic  acid  and  9-hexadecanoic  acid  occur  naturally  in  soil,  but  can 
also  be  found  in  petroleum  or  petroleum  degradation  products.  9-Hexadecanoic  acid  and 
hexadecanoic  acid  are  treated  as  representative  of  background  conditions  at  Springfield  ANGB. 
Therefore,  when  they  were  identified  in  soil  samples  collected  from  the  Springfield  ANGB  sites, 
they  were  placed  in  the  naturally  occurring  organic  compounds  category  if  detected  at  levels 
below  those  of  the  background  samples.  Hexanedionic  acid,  mono(2-ethylhexyl)ester  detected 
in  SD3-2R  was  placed  in  other  category.  4-Hydroxy-4-methyl-2-pentanone  was  detected  in  all 
background  samples.  This  compound  is  an  aldol  reaction  product  of  acetone  used  in  the 
analytical  procedure  and  in  the  cleaning  of  laboratory  equipment.  Therefore,  this  SVOC  TIC 
is  considered  a  laboratory  artifact.  4-Hydroxy-4-methyl-2-pentanone  was  considered  nondetected 
in  SD3-1  because  the  detected  concentration  was  lower  than  that  detected  in  the  associated 
method  blank.  Eleven  SVOC  TICs  identified  as  straight-chain  alkanes  or  branched  alkanes 
(i.e.,  pentatriacontane,  2,6,10,14-tetramethyl-heptadecane,  hexadecane,  heptadecane, 
pentacosane,  octocosane,  2-methyl-nonane,  tetradecane,  2,3,7-trimethyl-decane,  5-propyl- 
tridecane,  and  2,7, 10-trimethyl-dodecane)  were  placed  in  the  petroleum  or  petroleum  degradation 
product  category.  Iron-tricarbonyl  [N-(phenyl])  identified  in  MWBG-2-3  and  1,4-hexadiene- 
3, 3, 5 -trimethyl  detected  in  SB5-4-2R  were  classified  as  a  petroleum  degradation  product.  The 
source  of  contamination  with  this  compound  may  be  automobile  exhaust.  Ci70  D  12-Chrysene 
was  identified  in  MWBGl-1  and  was  placed  in  the  PAH  category.  Benzene,  l-chloro-3-isocyana 
identified  in  SD3-1  was  placed  in  the  petroleum  or  petroleum  degradation  product  category.  No 
further  detection  of  this  compound  has  been  observed  in  any  of  the  samples.  Two  amide 
compounds  (i.e.,  nonanamide  and  dodecanamide)  were  classified  as  other,  as  the  source  of  this 
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contamination  does  not  appear  to  be  petroleum  related  materials.  The  remainder  of  the  HCs 
were  identified  as  unknown  and  are  possibly  naturally  occurring  in  soil  or  are  of  anthropogenic 
origin.  They  also  could  be  a  result  of  contamination  during  sampling  or  analysis  activities. 
However,  little  can  be  interpreted  from  these  detections  of  unknown  compounds.  Further  study 
may  resolve  the  identification  of  these  unknown  compounds. 

Groundwater  samples  from  two  background/upgradient  monitoring  wells  were  collected. 
No  VOC  TICs  were  detected.  Detection  of  SVOC  TICs  in  the  area  appear  to  be  sporadic  for 
SVOC  nontarget  compounds.  Two  SVOC  TICs  were  identified  as  methylated  ketone 
(i.e.,  4,5-dimethyl-2-hepten-3-01)  in  MWBG-1-1  and  amide  (i.e.,  4-diamine-l,3,5-triazine-2) 
in  MWBG-2-1  and  MWBG-2-2.  These  were  placed  in  the  other  category.  Hexanoic  acid- 
6-amino  detected  in  MWBG-2-2,  P4-1,  P4-1R,  and  P5-1  were  categorized  as  naturally  occurring 
organic  compounds.  Identification  of  these  compounds  is  performed  by  use  of  a  library  of 
compounds  and  retention  times  which  are  stored  in  software  associated  with  the  instrument  used 
for  analysis.  Identification  of  these  compounds  therefore,  is  dependent  on  the  software 
recognizing  the  potential  retention  times  and  the  instrument  operator  who  is  given  discretion  as 
to  whether  to  identify  the  compound  or  not.  The  potential  for  error  exist  in  this  process,  and 
is  the  compounds  are  actually  found  more  often  and  not  identified.  TIC  concentrations  and  their 
retention  times  are  summarized  in  Section  3.3  and  on  the  tables  in  Appendix  F. 

G.4.2.2  Site  1-Fire  Training  Area  1 

The  only  VOC  detected  in  soil  samples  collected  at  Site  1  was  a  TIC  which  was  identified 
in  SBl-3-11  (i.e.,  trichlorofluoro-methane).  This  TIC  is  considered  a  laboratory  artifact  and  is 
not  site  related.  Two-hundred-eighteen  SVOC  TICs  were  detected  in  soil  samples  collected  at 
Site  1  -  FTA-1.  Twenty-one  of  218  SVOC  TICs  were  identified  as  straight-chain  alkanes  or 
branched  alkanes  (i.e. ,  2,3,7  trimethyl-octane,  2,7, 10-trimethyl-dodecane,  2,6, 10, 14-tetramethyl- 
heptadecane,  2,6,10,14-tetramethyl-pentadecane,  octacosane,  2-methyl-nonane,  tetradecane, 
hexadecane,  docosane,  7 -methyl-tridecane,  2,6,1 1-trimethyl-dodecane,  5-propyl-tridecane, 
nonacosane,  octadecane,  pentacosane,  hexacosane,  heptacosane,  heptadecane,  2,6,10-trimethyl- 
hexadecane,  eicosane,  and  2,6,10,15-tetramethyl-hexadecane).  These  SVOC  TICs  were 
classified  as  petroleum  or  petroleum  degradation  products.  1 ,4,6-Trimethyl-naphthalene  and 


Springfield/Draft/Final/July  25,  1994/10:38am 


G-189 


4-fluoro-l ,  I’-biphenyl  detected  in  SBl-1-1  and  2,3-dimethyl-naphthalene  detected  in  SBl-1-1  and 
SBl-2-8  were  placed  in  the  PAH  category.  1-Methyl-hexadecanoic  acid  was  categorized  as  a 
petroleum  or  petroleum  degradation  products.  The  straight-chain  alkanes,  branched  alkanes,  and 
PAH  compounds  are  believed  to  be  fuel  and  petroleum  related  compounds  used  in  fire  training 
activities.  4-Hydroxy-4-methyl-2-pentanone,  which  was  detected  in  all  soil  samples  at  this  site, 
is  an  aldol  reaction  product  of  acetone.  Acetone  is  used  in  the  analytical  procedures  and  in  the 
cleaning  of  laboratory  equipment.  Therefore,  this  TIC  is  considered  a  laboratory  artifact. 
Trichloroeicosy  1-silane  identified  in  SB  1-2-8  was  placed  in  the  laboratory  and  extraction  artifacts 
category.  Dodecanamide  was  tentatively  identified  in  SBl-1-3,  SBl-1-6,  SBl-2-1,  SBl-2-3, 
SBl-3-1,  and  SB1-3-11R,  nonanamide  was  in  SBl-2-1  and  SBl-2-3,  (Z)-9-octadecanamide  was 
in  SBl-2-1,  and  D:B-friedo-B’A’-neogammacer  was  in  SBl-3-3.  These  were  all  classified  in 
the  other  category,  because  the  source  of  contamination  did  not  appear  to  be  petroleum  related 
materials.  Hexadecanoic  acid,  known  as  palmitic  acid,  was  detected  in  SBl-3-1  at  a 
concentration  of  170  /xg/kg,  which  is  below  the  level  detected  in  the  background  samples,  and 
as  a  result,  was  placed  in  the  naturally  occurring  organic  compounds  category.  The  remainder 
of  the  SVOC  TICs  were  generally  identified  as  unknown  and  could  be  possibly  naturally 
occurring  in  soil,  site  related  contamination,  or  of  anthropogenic  origin.  They  also  can  be  a 
result  of  contamination  during  sampling  or  analysis  activities. 

Two  groundwater  samples  (MWl-1-1  and  MWl-1-2)  were  collected  at  Site  1  -  FTA-1. 
No  VOC  TICs  were  identified.  One  SVOC  TIC  classified  as  unknown  was  detected  in 
MWl-1-1.  TIC  concentrations  and  their  retention  times  are  summarized  in  Section  3.5  and  on 
the  tables  in  Appendix  F. 

G.4.2.3  Site  2-Fire  Training  Area  2 

VOC  and  SVOC  TICs  were  detected  in  many  soil  and  sediment  samples  collected  at 
Site  2  -  FTA-2.  The  majority  of  the  VOC  TICs  detections  are  relatively  low  concentrations  and 
most  were  identified  as  straight-chain  alkanes  or  branched  alkanes  (e.g.,  3,5-dimethyl-heptane, 
2,5-dimethyl-octane,  decane,  undecane)  and  alkyl  benzenes  (e.g.,  trimethyl-benzene,  propyl- 
benzene,  and  1,3,5-trimethyl-benzene).  Three  VOC  TICs  were  identified  as  cycloalkanes 
(i.e.,  methyl  cyclohexane,  ethyl  cyclohexane,  and  l-ethyl-3-methyl  cyclopentane).  The  VOC 
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TICs  identified  as  straight-chain  alkanes,  branched  alkanes,  cycloalkanes,  and  dialkyl  benzene 
were  placed  in  the  petroleum  or  petroleum  degradation  products  category.  Some  VOC  TICs 
have  been  sporadically  detected,  and  these  exceptions  are  discussed  further.  2,4,4-Trimethyl- 
1-pentene  detected  in  SD2-1  and  2-pentanone-3 -methyl  detected  in  SB2-6-1R  also  were  classified 
as  petroleum  degradation  products.  Hexamethylcyclotrisiloxane  detected  in  SB2-2-1,  hexane  in 
SB2-3-1,  and  cyclohexane  methanol  in  SB2-2-2  are  considered  common  laboratory  contaminants 
and,  therefore,  were  placed  in  the  laboratory  and  extraction  artifacts  category.  2,6-Dimethyl- 
1 ,6-octadiene,  2-methyldecalin,  2-pyrazoline-l -carboxamide,  and  hexanal  are  in  the  other 
category.  Butanol,  formic  acid  butylester,  butanol  2-ethyl  detected  in  SB2-4-1  also  were  placed 
in  the  other  category.  These  detected  VOC  TICs  are  probably  introduced  through  laboratory 
or  field  contamination.  Eight  VOC  TICs  were  identified  by  the  Weyerhaeuser  Laboratory  as 
unknown  (i.e.,  cycloalkanes  [SB2-51],  alkanes  [SB2-6-1],  and  ketone  [SB2-4-1,  SB2-6-1  and 
SB2-6-1R]).  The  detection  of  these  TIC  are  sporadic  and  inconsistent,  so  no  conclusions  could 
be  made  regarding  the  possibility  that  observed  VOC  TIC  detections  are  due  to  site  or  possibly 
cross  contamination.  As  a  result,  they  were  placed  in  the  unknown  category. 

SVOC  TICs  were  detected  in  all  soil  and  sediment  samples  collected  at  Site  2  -  FTA-2. 
The  majority  of  the  SVOC  TICs  identified  in  soil  samples  collected  at  Site  2  -FTA-2  were 
straight-chain  alkanes  or  branched  alkanes  (e.g.,  tetradecane,  hexadecane,  octadecane, 
pentacosane,  2,6-dimethyl-dodecane,  3,8-dimethyl  undecane,  and  2,4,6-trimethyl-octane).  Five 
SVOC  TICs  were  identified  as  alkyl  benzene  (i.e.,  l-ethyl-3-methyl-benzene,  1,2,2,5-tetra- 
methy  1-benzene,  1,2,3,5-tetramethyl-benzene,  4-ethyl- 1,2-dimethyl-benzene,  4-1,1,3,3-tetra- 
methy  1-phenol,  and  1,1-dimethylethy  1-benzene).  7-Hexadecanoic  acid  methyl,  9-hexadecanoic 
acid  methyl  were  detected  in  SD2-2,  hexanedioic  acid  mono(2-ethylhexyl)ester  in  SB2-6-1,  and 
dodecanoic  acid  in  SB2-4-1.  These  SVOC  TICs  were  classified  as  petroleum  or  petroleum 
degradation  products.  Hexadecanoic  acid  and  octadecanoic  acid  detected  in  SD2-1R  and  SD2-2 
and  iron  tricarbonyl[N-(phenyl])  detected  in  SB2-1-1  also  were  placed  in  the  petroleum  or 
petroleum  degradation  products  category.  Eight  SVOC  TICs  were  categorized  as  PAH 
(i.e.,  1,4-methanonaphthalene,  Ci  DlO-phenanthrene,  1-methyl-naphthalene, 
9,10-anthracenedione,  benz[A])anthracene-7,12-dione,  .benzo[J]fluoranthrene,  9,10- 
phenanthrenedione,  and  benzo[E]pyrene).  Three  amides  (i.e.,  nonanamide,  dodecanamide,  and 
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dodecamine,  N,N-bis[2-hydroxylethyl])  detected  in  SB2-1-14,  SB2-2-1,  SB2-3-4,  and  SB2-5-1 
were  placed  in  the  other  category.  The  sporadic  nature  of  detections  for  these  amides  may 
indicate  a  heterogeneous  source.  In  the  other  category  were  placed  2-butanone-4-chIoro-4,4’ 
identified  in  SB2-1-4, 2-methyl-4-cyclopentanone  detected  in  SB2-2-2,  SB2-2-2  (reanalysis),  and 
SB2-3-1  (reanalysis),  and  benzeneacetic  acid,  alpha  in  SB2-4-1.  Benzaldehyde  detected  in 
SB2-3-4  hexanal  detected  in  SD2-1,  and  4-penten-2-OL  detected  in  SD2-5  also  were  classified 
as  other.  4-Hydroxy-4-methyl-2-pentanone,  identified  in  SB2-1-1,  SB2-1-4,  SB2-3-3,  SB2-4-1, 
SB2-4-2,  SB2-5-1,  SB2-5-2,  SB2-6-1,  SD2-3,  SD2-4,  and  SD2-5  is  considered  a  laboratory 
artifact.  This  compound  was  considered  nondetected  in  SD2-6,  since  the  concentration  is  less 
than  that  detected  in  the  associated  method  blank.  4-Hydroxy-4-methyl-2-pentanone  is  an  aldol 
reaction  product  of  acetone  common  to  SVOC  analyses.  (3i8,24S)-Stigmast-5-En-3-01  detected 
in  SD2-1,  SD2-2,  and  SD2-5  and  (3;S,22E)-stigmasta-5,22-dien-3-01  detected  in  SD2-2  were 
placed  in  the  laboratory  and  extraction  artifacts  category.  These  two  compounds  can  be  found 
in  soy  bean  oil  and  this  is  probably  the  source  of  the  contamination  in  the  samples.  The 
Laboratory  may  have  used  vegetable  oil  instead  of  com  oil  in  the  gel  permeation 
chromatography  extract  cleanup  procedure.  D-Friedoolean-14-En-3-One  detected  in  SD2-6  was 
placed  in  the  other  category.  Hexadecanoic  acid  and  9-hexadecanoic  acid  in  SB2-1-1  and 
hexadecanoic  acid  in  SD2-3  were  detected  at  concentrations  below  those  detected  in  the 
background  samples.  As  a  result,  hexadecanoic  acid  and  9-hexadecanoic  acid  in  SB2-1-1  and 
SD2-3  were  placed  in  the  naturally  occurring  organic  compounds  category.  The  remainder  of 
SVOC  TICs  were  identified  as  unknown  and  possibly  naturally  occurring  in  soil  or  are  of 
anthropogenic  origin.  They  also  could  be  a  result  of  contamination  during  sampling  or  analysis 
activities.  However,  little  can  be  interpreted  from  these  detections  of  unknown  compounds. 
Further  study  may  resolve  the  identification  of  these  unknown  compounds. 

No  VOC  TICs  were  detected  in  the  groundwater  sample  (i.e.,  MW2-1-1,  MW2-1-2, 
MW2-2-1,  and  P-5-1)  collected  at  Site  2  -  FTA-2.  Nineteen  unknown  SVOC  TICs  were 
detected  in  the  groundwater  samples.  Benzothizole  detected  in  MW2-1-1,  ethanol 
2-(butoxyethoxy)  detected  in  MW2-1-2  and  MW2-2-1 ,  and  butane  1,1’  [oxibis(2, 1-ethyl)  detected 
in  MW2-1-2  were  placed  in  the  other  category.  In  the  same  category  were  placed  hexanoic  acid 
6-amino  detected  in  MW2-2-1.  Because  of  the  sporadic  and  inconsistent  nature  of  these  results. 
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no  consistent  trend  can  be  established  for  groundwater  samples  and  therefore,  most  positive 
results  are  interpreted  as  isolated  laboratory,  field,  or  cross  contamination  problems. 

TIC  concentrations  and  their  retention  times  are  summarized  in  Section  3.6  and  on  the 
tables  in  Appendix  F. 

G.2.4.4  Site  3  Fire  Training  Area  3 

VOC  TICs  were  detected  in  seven  soil  samples  (i.e.,  SB3-2-1,  SB3-2-4,  SB3-2-7, 
SB3-4-1,  SB3-4-2,  SB3-5-1,  and  SB3-5-2)  collected  from  Site  3  soil  borings.  Eighteen  of  44 
VOC  TICs  identified  as  cycloalkanes  (e.g.,  2-methylbutyl-cyclopentane,  1,1-dimethyl- 
cyclohexane)  were  detected  in  SB3-2-4  and  SB3-2-7.  Many  nontarget  VOC  were  identified  as 
branched  alkanes  (e.g. ,  octane  4-methyl,  octane  3-methyl-octane,  2,6-dimethyl,  4-methyl-nonane, 
undecane  5,6-dimethyl,  6-methylundecane,  decane-4-methyl,  decane  2,5,6-trimethyl).  One  VOC 
TIC  was  identified  as  dialkyl  benzene  (i.e.,  1-ethy  1-2-ethyl-benzene).  Two  alcohols  were 
detected  in  SB3-4-1  (i.e.,  nonacosanol)  and  SB3-5-2  (i.e.,  1-heptacosanol).  These  VOC  TICs 
identified  as  cycloalkanes,  branched  alkanes,  dialkyl  benzene,  and  alcohols  may  be  petroleum 
material  used  in  fire  training  activities.  Therefore,  they  were  placed  in  the  petroleum  or 
petroleum  degradation  products  category.  1-Hexene, 3, 3,5-trimethyl  detected  in  SB3-5-1  was 
classified  as  petroleum  or  petroleum  degradation  products.  Octamethylcyclotetrasiloxane  and 
hexane  detected  in  SB3-2-1  and  SB3-4-2,  respectively,  are  considered  common  laboratory 
contaminants;  therefore,  they  were  placed  in  the  laboratory  and  extraction  artifacts  category. 
One  VOC  TIC  was  identified  by  the  laboratory  as  unknown;  therefore,  this  nontarget  VOC  was 
placed  in  the  unknown  category. 

SVOC  nontarget  compounds  were  detected  in  every  samples  collected  from  Site  3  soil 
borings.  Fifty-seven  of  296  SVOC  TICs  identified  as  straight-chain  alkanes  or  branched  alkanes 
(e.g.,  4,6  dimethyl-dodecane,  5-propyl-tridecane,  pentacosane,  octacosane,  dodecane 
4,7-dimethyl,  heptane  5-ethyl-2-methyl)  were  placed  in  the  petroleum  or  petroleum  degradation 
products  category.  One  cyclic  ketone  (i.e.,  cyclopentanone,2-methyl )  detected  in  SB3-4-1  was 
categorized  as  a  petroleum  or  petroleum  degradation  products.  Eighteen  TICs  placed  in  the 
PAH  category  (e.g.,benzo[J]fluoranthrene,llH-benzo[A]fluorene,benzo[B]naptho[2,3-D]furan) 
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were  detected  in  soil  samples  collected  from  Site  3.  Releases  of  PAHs  due  to  Base  activities 
may  include  combustion  fuel-related  products  (including  automobile  exhaust)  or  improper 
disposal  of  used  motor  oil.  2-Methyl-octadecanoic  acid,  1,2-benzenedicarboxylic  acid, 
hexadecanoic  acid,  phenol  4-(l ,  1 ,3,3-tetramethyl) ,  phenol  4-(2,2,3 ,3, -tetramethyl),  phenol  nonyl- 
2-nonylphenol,  and  1 -hexene  3, 5, 5, -trimethyl  detected  in  selected  samples  were  placed  in  the 
petroleum  or  petroleum  degradation  products  category.  The  source  of  the  contamination  with 
these  nontarget  SVOC  may  be  petroleum  products  used  in  fire  training  activities.  Hexadecanoic 
acid  detected  in  SB3-3-1  at  a  concentration  below  that  detected  in  the  background  samples  is 
considered  to  be  naturally  occurring  in  the  environmental  media  and  was,  therefore,  placed  in 
the  naturally  occurring  organic  compounds  category.  Phosphoric  acid  2-ethylhexyl  detected  in 
SB3-5-1  and  SB3-5-2  were  placed  in  the  other  category.  The  detection  of  this  compound  is 
sporadic  and  inconsistent,  so  no  conclusion  could  be  made  regarding  the  possibility  that  observed 
phosphoric  acid  2-ethylhexyl  are  due  to  the  site  or  possibly  cross  contamination.  4-Hydroxy- 
4-methyl-2-pentanone  was  found  in  many  soil  samples  collected  from  Site  3.  As  discussed 
previously,  this  is  an  aldol  reaction  product  common  to  SVOC  analyses,  and  as  a  result,  is 
considered  a  laboratory  artifact.  4-Hydroxy-4-methyl-2-pentanone  concentrations  in  SB3-4-1  and 
SB3-5-1  were  less  than  that  detected  in  the  associated  method  blank  and  as  a  result,  this  TIC  was 
considered  nondetected  in  SB3-4-1  and  SB3-5-1.  The  remaining  compounds  were  identified  as 
"unknown. "  No  conclusions  could  be  made  regarding  the  possibility  that  observed  SVOC  TIC 
detections  are  due  to  site  or  possibly  cross  contamination.  Therefore,  they  were  placed  in  the 
unknown  category. 

Five  groundwater  samples  were  collected  at  Site  3-FTA-3 .  Hexanoic  acid  6-amino  was 
identified  by  the  Weyerhaeuser  Laboratory  as  a  VOC  TIC  and  SVOC  TIC  in  P-4-1  and  P-4-1R. 
This  TIC  was  placed  in  the  naturally  occurring  category.  2-Methyl-octadecanoic  acid  was  placed 
in  the  petroleum  or  petroleum  degradation  products  category.  2-Propanol- l-(2-methoxy-l-M) 
and  2,5,8,10,14,17-hexaoxaoctade  were  placed  in  the  other  category.  Three  nontarget  SVOC 
detected  in  MW3-1-1  and  MW3-1-2  were  classified  as  unknown.  4-Hydroxy-4-methyl- 
2-pentanone  in  MW3-1-2  was  classified  as  laboratory  and  extraction  artifacts. 
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TIC  concentrations  and  their  retention  times  are  summarized  in  Section  3.7  and  on  the 
tables  in  Appendix  F. 

G.2.4.5  Site  4  -Pol  Storage  Area  161 

Eleven  nontarget  VOCs  were  identified  in  only  one  sample  (i.e.,  SB4-3-3)  collected  from 
Site  4.  All  VOC  TICs  were  identified  as  branched  alkanes  or  cycloalkanes  (e.g.,  2,4-dimethyl- 
hexane,  1-ethy  1-2-methyl-cyclohexane,  4-methyl-octane).  They  were  placed  in  the  petroleum 
or  petroleum  degradation  products  category.  The  source  of  the  contamination  may  be  related 
to  the  JP-4  fuel  spill.  No  S VOC  analyses  were  conducted  on  the  soil  samples  collected  at 
Site  4. 


Two  groundwater  samples  were  collected  from  the  downgradient  monitoring  well 
(MW4-1).  One  SVOC  TIC  identified  as  carboxylic  acid  (i.e.,  decanoic  acid)  was  placed  in  the 
petroleum  or  petroleum  degradation  products  category. 

TIC  concentrations  and  their  retention  times  are  summarized  in  Section  3.8  and  on  the 
tables  in  Appendix  F. 

G.2.4.6  Site  5-Ramp  Drainage  Ditch 

Only  one  VOC  TIC  was  identified  in  the  soil  samples  collected  from  Site  5.  Dimethoxy- 
methane  identified  in  SB5-1-1  was  placed  in  the  petroleum  or  petroleum  degradation  products 
category.  Two-hundred-ninety-nine  SVOC  TICs  were  detected  in  the  soil  and  sediment  samples 
collected  from  Site  5.  Sixty-two  nontarget  SVOC  compounds  were  identified  by  the  laboratory 
as  straight-chain  alkanes  or  branched  alkanes  (e.g.,  octacosane,  nonacosane,  pentatriacosane, 
2,7,10-trimethyl-dodecane,  7-hexyl-eicosane).  They  are  believed  to  be  petroleum  or  petroleum 
degradation  products.  Iron-tricarbonyl[N-(phenol])  detected  in  SB5-2-2  also  was  placed  in  the 
petroleum  or  petroleum  degradation  products  category.  Twenty-nine  SVOC  TICs  were 
categorized  as  PAHs  (e.g.,  1-ethylidene-lH-indene,  2,3-dimethyl-naphthalene,  2-phenyl- 
naphthalene,  benzo[J]fluoranthrene).  The  contamination  with  these  nontarget  PAHs  detected  in 
sediment  samples  collected  from  Site  5  may  have  been  caused  by  the  ranoff  from  the  aircraft 
parking  area  and  adjacent  road.  1-Heptadecene  detected  in  SD5-3,  hexadecanoic  acid  detected 
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in  SD5-3,  SD5-3R,  SD5-4,  and  l,4-hexadiene-3, 3, 5-trraiethyl detected  in  SB5-4-2R  were  placed 
in  the  petroleum  or  petroleum  degradation  products  category.  Hexadecanoic  acid  in  SB5-3-1  and 
SB5-4-1  and  9-hexadecanoic  acid  in  SD5-3  and  SB5-3-1  were  detected  at  concentrations  below 
those  of  the  background  samples.  Therefore,  they  are  considered  naturally  occurring  organic 
compounds.  Two  amides  (i.e.,  nonanamide  and  dodecanamide)  detected  in  SB5-1-1,  and  3, 3,5- 
trimethyl- 1  ,4-hexadiene  were  placed  in  the  other  category.  The  source  of  the  contamination  does 
not  appear  to  be  petroleum  materials.  The  remainder  of  the  SVOC  TICs  were  identified  by  the 
laboratory  as  unknown  and  are  possibly  naturally  occurring  organic  compounds  or  are  from  of 
anthropogenic  origin.  They  also  could  be  a  result  of  contamination  during  sampling  or  analysis 
activities.  Further  study  may  resolve  the  identification  of  these  unknown  compounds.  4- 
Hydroxy-4-methyl-2-pentanone  detected  in  many  soil  samples  is  a  common  laboratory  artifact 
of  the  analytical  procedure  and  not  site-related. 

The  TIC  concentrations  and  their  retention  times  are  summarized  in  Section  3.9  and  on 
the  tables  in  Appendix  F. 
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